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Abstract

This study was concerned with acute responses to exercise in people over the age

of 50 (N - 80).

-

In particular the relationship between Self-efficacy and perceived

exertion during exercise at workloads (a) based on a target heart rate (prescribed

intensities) and {b) based on participant preference (preferred intensities) were observed.

Perceptual (perceived exertion), Self-efficacy and heart rate responses of low active older

participants engaged in either walking or cycle ergometer exercise at pref erred and
prescribed intensities were also reported. Significant inverse correlations were observed

between pre and post exercise Self-efficacy and perceived exertion during acute exercise
at prescribed intensities (R < .0 1). In contrast no significant correlations were observed

between these variables during acute preferred intensity exei cise. These findings suggest
that differences exist in the nature of the interaction between physiological and

psychological responses to acute �xercise at prescribed compared to preferred intensities.

It was a1so found that low active participants experienced greater increases in pre to post
exercise Self-efficacy (!l < .01), and reduced levels of perceived exertion (y < .01), during

acute exercise consisting of walking at preferred intensities compared to walking at

prescribed intensities. Heart rate responses observed across time for participants engaged
in walking at preferred intensities fell within a range of intensities suitable for improving

aerobic conditioning. It is therefore concluded that exercise guideline� which encourage

individuals to exercise at intensities they prefer represent a safe and effective alternative

to traditional exercise prescriptions for guiding intensity when the primary aim is to
reduce negative acute responses to exercise and maximise levels of Self-efficacy.
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CHAPTER ONE
INTRODUCTION

..

Background

There is �dcncc .that provides clear support for the positive influence exercise has
.,

�� psychosocial
and
physical
.
. .
. -health (Shephard, l 995; Taylor. l 992).
.

. ..

.

.

To this end the

Ameri�n Colk.>ge of Sports �edicine (A.C.S.M.) recommends that all adults · should
accumulate at least 30 minutes of moderate intensity activity on most days of the \lw'eek
many olde� individu�s
(A.C.S.M., 2000) in order to maintain health and well being. · While
.
� ....
..
· µnde�1and and acknowledge the benefits of engaging regularly in adivi�y (Owen & Lee,
.1989; Smith & Storandt. l 997) and hold sincere intentions to pursue active lifestyles. people
over SO years of age are over represented in that section of the total population which does
not engage in sufficient exercise on a regular basis (Daly & Spinks, 2000� Owen & Bauman,
·.

1992). This lack of participation in that which has been identtfied as impo1tant for health

..

may be attributed to a wide range of physiological and · psychosoci?J barriers to exercise
associated with aging.

,;

Self-efficacy is defined as "peoples beliefs about their capabilities to exercise control

,,
over events which affect their lives (Bandura. l 989, p. l l 75). Level of self·efficacy is an
important influence on the degree of persistence displayed by individuals during early
attempts to incorporate regular exercise into a healthy lifestyle (D eshamoais, Boullion &
,Godin. l 986; McAul ey , l 991. l 993; McAuley & Jacobson, l 991; O'Brien Cousins. 1996).

'

Thtrefore it appears that the facilitation of acute exercise experiences that optimise levels of

· self-efficacy is an impo,tant factor in encouraging participation by okter members of our
_
population However there is a paucity
of existing research tha! bas examined acute self.
.:,

efficacy associated with single'�_ts of exercise in older adults_
,,.

•
It has �en proposed that pre�existin
g level of self.efficacy
is negatively·co:-relatcd
.
: _.

.

with the degree of physical strain (tenned
perceived exertion) experienced
by an individual
. � .
.
..
during the course of a bo�t of exercise (Rudolph & McAuJey. 1996). In tum it has ,ecn
.. :-eported. that the ·level of perceived exertion experienced during exercise is negatively
· correlated with post exercise self-efficacy (Rudolph & McAuley, 1996). In other words
people who possess frag,le beliefs in their abinty are more likely to report higher levels of
perceived exertion during exercise. In addition ac!ivities which result in high levels of
perceived physical strain are likely to forther undermine self�belie[ The manner in which
exercise is presented to individuals is therefore an important consideration m terms of
minimising feelings of inadequacy and overcoming barriers to exercise.

Participants have traditionally been instructed to exercise al intensities that are
·._equivalent to a given percentage (usually �tween 60-80%) of estimated maximum heart rate
(prescribed intensities, A.C.S M., 1998). These exercise prescriptions fail to recogruse that
.
individuals <iffer in level of self�fficacy as well as physiological readiness for exerc�e. For
those emba:-king on an exercise regimen the challenge of performing unfamilia:- activity can
in itself negatively impinge on beliefs in ability (Bandura, 1 977). In addition, fa,_ those
individuals suffe1ing age related joint pain, reduced mobility or low levels of physical
conditioning due to a sedenta1y lifestyle, exercising at a workload equivalent to a fixed hear!
rate can be perceived to require excessive physical effo1t and discomfort (Dishman, 1994).
2

Therefore, based on the relationship between self-eflicacy and perceived exertion exercise

,,

.

,.guided by targcfheart rates has the potential to result in acute responses that will ultimately

. �,,.,... . '

.

.

reduce. the, 1i��lihood of on going participation .. For this reason it 'is importa�t. to exarrine
•

··.-

.

•

.· · ,·
.

•

•J " \

•

...

•

alternative.�
tq:thcsc types of.exercise p-escriptions. .
.
{

·

Preferred intensity guidelines represent si,ch an alternative, and are incr_casingly b�ng
.
recommended by health agencies (e.g., Commonwealth Department of Health and _Aged

Care,

1999. see Appendix A) as a means cf .facilitating positive exercise experiences . Under

th� guidelines participants are not required to maintain a fixed intensity. Instead tooy are
encouraged to adjust and maintain workload within a comfortable range during the cowse of
:;

.

a bout of exercise. Exercise inten.sity guidelines that accommodate personaJ preference have
been reported to result in moderate physiological responses and levels ofperceived exertion
irrespective of initial fitness level of the participant (Bar-Or, Skinner, Buskirk, and Borg,·
1972; Farrel� Gates, Mak.sud, & Morgan, 1982). Therefore potentially aversive aspects of··
· acute exercise for less fit people are likely to be atteooated.

Despite the existence of

research that IBs examined exercise at preferred
intensities (I?ist:m,ai�
Farquhar &. Cweton,
.
.
.
.
.
. .. .
t s of re�rch
that .
1994) there are no known re. por
..
.
:.
. . .
.
. ·,"."

has i�vcstigated
t�s
.· aspect or'exercise
.
: .

•'

.·

prescription witlin the context of the' ;rela tion�hip. be� self-efficacy
exertion.

and perceived .

•

Gaining an understanding of how this relationship influences and .is influenced by
diff'eering methods of monitoring exercise intensity holds important implications for health
professionals aiming to encourage people to persist with moderate exercise as p81t of a

3

healthy. lifestyle. .. As such the relationship, between self-effacy and perceived exertion

. �.

during acute exercise has been chosen as the prinary variable of interest in the present study.
.

,·

!·

•

-·

· Li�ted cvidt.'nCC suggests that exerci sc·at prefem:4. i,tcn!>ities. can result i� h� rate
!•

•

responses considered potentially harmful ·.(Chow & Wilmore,-J �4).
.
.

.

.

'

Ho�cr, whether
.

(�'-

safety implications important to. okter · people are associated with exercise_
. at� preferred
. ..
.
··,

intensities remains largely Ltlderstudied. In addition i t has been found that sorne individuals
self-select exercise intensities that faiJ below those _recommended for improving health
(Chow and Wilmore, 1984). Therefore the present study also provides the opportunity to
examine exercise at preferred intensities from a risk I benefrt perspective

•

•
•

The primaty purp�e

Research questions

of this study WE to investigate the relationship between self

. · ,·� efficacy for exercise and perceived responses to an acute exercise bout in a group of
.

\

Vlestem Australian older adults. This was achieved by observing the relationship .between
.

·-

.r

.

self-efficacy and perceived exertion associated with acute exercise at (a) ·pr es·aibed and (b)
preferred intensities. A secondary purpose was to observe ·perceived exertion, mag nitude of
change in pre to post exercise self-efficacy, and heart rate responses to preferred and .
prescribed intensity exercise in )ow active participants.

.
..
4

�·

.. .

I
The research questions for this study were:

1 . Does a relationship exist between self-efficacy and perceived exertion during a
single bout of exercise at a prescribed intensity?

2. Does a relationship exist between self-efficacy and perceived exertion during a
single bout of exercise at a preferred intensity?

3. Do low active participants engaged in a bout of cycle ergometer exercise at a
preferred intensity report lower levels of perceived exertion and favourable changes in pre to
post exercise self-efficacy than participants engaged in cycle ergometer exercise at a
prescribed intensity?

4. Do low active participants engaged in a bout of walking at a preferred intensity
report lower levels o f perceived exertion and favourable changes in pre to post exercise self
efficacy than participants engaged in walking a1 a prescribed intensity?

5. Do low active participants engaged in a bout of exercise at a preferred intensity
experience heart rate ,,.,sponses which fall within a heart rate range recommended for
improving health ?

5

Significance of the study
There are no known studies that have investigated the relationship between sclf
efficacy and perceived exertion during continuous exercise at preferred and prescribed
intensities in older adults. As such it will contribute original findings to the body of evidence
.,
regarding acute responses to exercise and their potential influence on exercise par ticipation.

The benefits of safe and regular exercise for older individuals have the potential to
extend beyond the individual, to the family unit and to the wider community (Spirduso,
1995). Therefore this study represents important research on a societal level.

Limited evidence suggests that the pattern of heart rate responses observed across
time during continuous exercise at preferred intensities may be potentially dangerous t o
some older individuals (Chow & Wilmore, 1984). This is due to a lack o f ability in certain

,,.
individuals to consistently maintain heart rate within a recommended heart rate range,
leading to excessively high cardiovascular responses at different stages of exercise. The
present study provid-es the opportunity t o observe heart rate responses to exercise at
preferred intensities thus casting additional light on the merits of this method of guiding
exercise intensity for promoting health while maintaining participant safety.

Increased understanding of the strength and nature o f the relationship between self
efficacy and perceived exenion under varying exercise conditions will suggest future paths
for research aimed at improving exercise participation rates across the wider community.

6

-

Limitations and assumptions

Practical considerations necessitated the recruitment of self�selected volunteers.
Participants who displayed differing psychological states and traits thought to influence
acute exercise responses, were assumed to be evenly distributed among experimental
groups. However generalisation of the findings of the present study beyond the sample
population, that is, healthy males and fomales over the age of 50 should be undertaken with
caution.

It is also important to note that due to the specificity of acute exercise the findings of
the present study cannot be generalised to exercise modalities or intensities other than those
utilised, nor car.: they be generaJised to long term behaviours or responses.

A number of important interactions relatir.g to aspects of self-efficacy, perceived
exertion, physical activity, and exercise undoubtedly contributed in part to responses
observed in the present study. Given the complex nature of such relationships the task of
establishing causal order and the relative contribution of these interactions was well beyond
the aims and objectives of this research.

Exercise external to that involved in testing as well as food intake p rior to testing
was not monitored. The researcher asked participants to refrain from moderate and intense
exercise 48 hours prior to testing. They were also asked to consume their nonnal food
intake during this time.
7

It was assumed that participants were motivated to perform to the best of their

abilit,ies,

r"'at

they provided genuine responses to questionnaires and attempted to follow

exercise instructions.

Also it was assumed that participants followed the procedures

pertaining to food intake and exercise 48 hours prior to participation in the study.
Definition oftenns
Older adult:

There is no consensus on what constitutes "older'' p�ople

(Blair & Wei, 201JO). For the purposes of this study older

adult was arbitrarily defined as any person over the age of 50.
Pl,ysical activity:

Any body movement that results in a substantiaJ increase over

Exercise:

A subset of physical activity defined as "planned, structured

resting energy expenditure (Shephard, 1995).

and repetitive bodily movement done to improve or maintain

one or more components of physical fitness" (Casperson,

Powell & Christenson, 1985).
Exercise participation:

This term describes fol\l:�'.1/lng ones own exercise regimen or
choosing to follow one provided

by

someone

(Michenbaum & Turk, cited in Seraganian, 1993).

else

ln the

case of the present study, exercise panicipation is defined as

aerobic activity performed at the required intensity. on three
occasions per week for twenty minutes per occasion.

Health:

This term has been defined as "a human condition with
physical,

social

and

psychological

dimensions.

each

characterised as a continuum with positive and negative
8

poles. Positive health is associated with a capacity to enjoy
life and to withstand challenges: I t is not merely the absence
of disease" (Shephard, 1995).
Physical Fitness:

.,

This term has been defined as "set of attributes that people
have or achieve that relates to the ability to perform physical
ac tivity" (Casperson et al., 1985).

Self-efficacy:

This term has been defined as "peoples beliefs about their

abilities to exercise control over events which affect their
lives" (Bandura, 1 989, p. 1 1 75).
Prescribed intensity:
.

·./

This is the term used in the present study that represents a
fixed intensity of aerobic exercise often prescribed to
participants who wish to undertake an exercise regimen. In

the present study this term is used synonymously with
..prescribed intensity exercise".

Preferred intensity:

This is the term used in the present study to describe a
method

of self-monitoring

exercise

intensity

which

encourages participants to exercise at their preferred level of
exertion. In the present study this term is used synonymously
with "preferred intensity exercise".
Perceived exertion I RPE:

These terms represent the subjective measure of the level of
effort reported by participants during exercise Borg, 1985,
p.27).

EmotionaJ states:

The majority of exercise psychology literature has reported

effects associated with either (a) positive affect and negative
affect (McAuley, Shaffer & Rudolph 1995), (b) feeling states
(Hardy & Rejeski 1989) or (c) subjective states (Treasure &
9

j
Newbery, 1 998). In order to avoid confusion throughout the
reading of this thesis, the terms positive and negative
emotional states have been used in place of positive and
negative affect, positive and negative feelings and positive
and negative subjective s tates .

The use of a covering

descriptor has been used previously (Treasure & Newbery,
1998), and is viewed by the author as appropriate, given the
potential for confusion resulting from an acknowledged lack
of clarity in basic terr · inolot,,y regarding feelings and
emotions (Wessman, 1979).
VO, max:

This represents the maximal amount of oxygen that can be
consumed per unit of time.

HRmax:

This notation represents the formula (220 - age) x 60% 80% of maximum heart rate.

It is the equation used to

calculate an appropriate exercise heart rate range for
participants in this study.

IO

CHAPTER TWO

LITERATURE REVIEW

Introduction

Modem medicine, science and technology have proved highly successful in bringing
a wide range of disease states and nutritional deficiencies under control (Spirduso. 1995 ). In
Australia for example death rates for a variety of disorders including endocrine. circulatory
and respiratory conditions have been reduced by approxi1!1atcly 30 riercent since the early

1920's (Australian Institute of Health and Welfare, 1 999) resulting in increases in life

expectancy and an aging population Life expectancy in Australia in 1 97 1 was 68.0 years
for males and 74.4 years for females. In 1981 that figure had increased to 7 1 I years and

78.3 years respectively. In 1993 life expectancy was 74.8 years for males and 80.8 years for

femaJes (Australian Bureau of Statistics, 1995). In addition substantial increases in the
proportion of older people in the population has been forecast for most developed countries

leading into the 2 I" century (Daly & Spinks, 2000). Unfortunately, all too often gains in life
expectancy arc associated with a decline in physical and mental capabilities with increasing

age (Katz, 1983; Tanaka, 1997). Most would agree that Jong life without good health and

adequate physical functioning is undesirable . Widespread ill health within a rapidly aging

population also has the potential to lead to negative social and financial burdens, such as

pressures on extended families and soaring health care costs (Spiduso, 1995). It is estimated
that in Australia the proportion of total health expenditure devoted to older people will be in

excess of 50% by the middle of this century (Australian Institute of Health and Welfare,

ti

1999). Therefore increasing value is being placed on the promotion of health habits which

might reduce or delay the impact of chronic diseases and physical decline associated with

aging.

Studies in a range of disciplines have reported that for older adults, a physically

active lifestyle is important for health promotion and disease prevention (Arrent, Landers, &

Etnier, 2000; Casper & Berg, 1998; Dimeo, Baur, Varahram, Proest, & Halter, 200 I ; Khatri

et al., 2001). For instance significant associations have been f ound between participation in

physical activity and favourable changes in seru!" cholesterol (Bijnen et al., 1996, Reaven,

.. composition (Rogers & Evans, 1993)
McPbjllips, Barrett-Connor & Criqui., 1990), bod_v

and bone mineral density (Greendale, Barrett-Connor, Edelstein, Ingles, & White, 1995).
These changes can in tum reduce the incidence ·.11f cardiovascular disease (Kiely, Wolf,
.._

Cupples, Beiser f. Kannel, 199<1; Psaty et al., 2001; Reaven et al., 1990), diabetes (Kriska,
2000) and hip fracture (Hoidrup et al., 200 I). Further it has been reported that for people

who already sutfe; from c hronic conditi(?nS, regular rnodr}rate activity significantly reduces

the risk of mortality (Martinson, O'Connor, �'. Pronk_ 2001). Psychosocial benefits that

have been reported following exercise include reductions in the symptom3 of people

suffering depression, favourable changes in mood in healthy p;uticipants and improved
cognitive functioning (Arrent et al., 2000; Dimeo et al., 2001; Kt,eiri et al., 200 :).

The many benefits of exercise are now widely promoted. In Australia for example,

the Active Australia initiative (D.H.A.C., see Appendix A.) represents a national promotion

of physical activity that commenced in tllis country in 1999. The initiative serves as a means
12

of infonning the wider community of the benctits of regular moderate activity, presenting

guidelines for recommended minimum exercise levels required for good health, and

suggesting strategics that might help individuals to successfully incorporate regular exercise

into their lifestyle.

Unfortunately despite an apparent long standing awareness of the

benefits of physical activity across large sections of the community (Owen & Lee, J 989;

Smith & Storandt, 1997). as well as recer,:i,t initiatives such as Active Australia, less than half

of Australian adults over the age of 45 participate in exercise on a re!,,ular basis (Annstrong,
Bauman, & Davies, 2000; Booth, Owen, Bauman, & Gore, 1995).

A large number of factors make participation in exercise particularly problematic for

older adults compared to other groups in the community (Rhodes et al., 1999). Physical

incapacity due to changes associated with aging (Holloway, 1998) as well as cultural

stereotypes that suggest the role of older adults is to "sit back and take it easy" (McGuire,

Boyd, & Tedrick. 1996) may act as barriers. These barriers can influence perceptions and

beliefs held by people in this age group. For instance Sidney and Shephard ( 1977a) reported

a paradox of self-reports of above average activity coupled with a lack of endurance fitness

in a group of elderly men and women. It was posited that when participants stated that their

habitua1 activity was "above average" they were simply mirroring the common perception

that even light activity is unusual for the majority of older people (Sidney & Shephard,
1977b).

Perceptions such as these lead some older adults to conclude tha� for them,

exercise is an inappropriate pursuit (Sidney & Shephard, 1976). Decrements in beliefs in
ability Gustified or not) can also result (Hogan & Santomier, 1 984).

13

.·
Self-efficacy (Bandura, 1977) refers to the level of confidence a person possesses in
their ability to complete a target behaviour. Self-efficacy has been reported as a particularly
important influence on the success or failure of initial attempts to incorporate both formal
and umupervised exercise into one's lifestyle (McAuley, 1991, 1993; McAuley & Jacobson,
1991; O'Brien Cousins, 1996). McAuley and Jacobson ( 1 99 1 ) examined the role of selected
biological and psychosocial variables in the prediction of exercise behaviour in sedentary
adult females. Analyses of variance revealed that efficacy beliefs reflected the degree of
compliance to the activity program. The authors concluded that participants' beliefs in being
able to regularly exercise in spite of real or percei-ved barriers were an important component
of compliance with exercise programs. McAuley ( 1 99 1 ) followed a group of 45-64 year
olds for five months in order to study the process of exercise participation from adoption to
maintenance. Statistical analysis examining the role of efficacy, perCl"ptual, and behavioural
indicators of frequency and intensity of exercise indeed revealed self-efficacy as a predic tor
of exercise adoption.

In a separate analysis (McAuley, 1993) the same group was

investigated four months after the completion of the fonnal program.

Self-efficacy

significantly predicted exercise behaviour during the intervening period. Finally O'Brien
Cousins ( 1996) found self-efficacy to be among the best predictors of participation in a
variety of leisure time activities in a group of older Canadian females.

A complex relationship has been reported to exist between self-efficacy and
perceived exertion (Rudolph & McAuley, 1 996). Indeed i t has been proposed that the
interaction between these two variables during acute exercise is in part responsible for the
crystallisation and modification of an individuals belief in his or her ability to successfully
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neg"tiate exercise tasks (Rudolph & McAuley, 1 996). The first part of this chapter will
present a review of the literature pertaining to (a) self-efficacy and (b) perceived exertion.
The section will conclude with an analysis of the limited amount of published research

pertaining to the relationship proposed to exist betwec11 these factors .

Self-efficacy

Self-efficacy has been defined as "peoples beliefs about their abilities to exercise
control over events which affect their lives" (Bandura, 1989, p. 1 1 75). Self-efficacy theory
is a relatively recent addition t o a large number of personal competence theories that

examine human action, motivation, and emotion (Maddux, 1 995). Expectations of personal
efficacy (the perceived ability to perfonn a specific behaviour) have been posited as "major
determinants of whether a behaviour will be initiated, how much effort will be expended and
how long effort will be maintained in the face of obstacles and aversive experiences"

(Bandura, 1977).

It is important lo point out that several theories relating to Self-efficacy are often
used interchangeably in the research literature (Bandura, 1997). Constructs such as self

concept, global self-esteem, behavioural intentions and perceived behavioural control differ
in the way in which they view the nature and origins of efficacy beliefs, the effects they have,
their changeability and their generality (Bandura, 1997). Therefore it is important not to
confuse these theories with self-efficacy.

lS

' There are also a large variety of instruments that have been used to measure self

efficacy. McAuley and Mihalko ( 1 997) reviewed 85 published articles that employed self
efficacy measures of some form. It was noted by these authors that the measurement of self
efficacy specifically relating to the exercise setting has, in the past, relied on measures not

necessarily suited to or not sensitive enough for, the field (McAuley & Mihalko, I 997).
General efficacy beliefs assess factors termed "generalised self-efficacy, trait self-efficacy or

physical self-efficacy". These types of measures are seen to be less likely to be predictive of
response:; tc i:Xerdse, and importantly are unlikely to be changed as a function of exposure
to acute bouts of exercise, as are more specific measures. In addition many scales have

consisted of single or few items in order to simplify the testing protocol. McAuley and
Mihalko ( 1997) note that this endeavour may lead to the sacrifice of good measurement for
the sake of brevity. In sum the authors stress the importance of utilising measures that are

very specific to the activity concerned, that employ a high enough degree of sensitivity with
which to measure changes in level of self-efficacy resulting from acute bouts of activity.

Basis of Self-efficacy Theoiy

Central in understanding self-efficacy is the notion of triadic reciprocal causation

(Bandura, 1 997). The term causation refers to the dependence or interaction between
specific events. It is stated that internal personal factors in the fonn of cognitive, emotional
and biological events; behaviour; and elements contained in the environment all operate as
interacting determinants that influence each other during the development, maintenance, and

modification of efficacy beliefs (Figure 2.1, Bandura, 1997). The relative influence of each
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of the d eterminants is therefore highly dependent upon the particular set of circumstances
under which tasks are performed (Bandura, 1997).

Influence of Self-efficacy on Thought and Action

individuals high in self-efficacy view situations as presenting realistic opportunities
and visualise successful outcomes (Bandura, I 990).

For instance Weinburg, Gould,

Yukelson, and Jackson ( 1 9 8 1 ) classified 96 college students as either high or low in pre
existing self-efficacy to complete a muscular leg endurance task. Those higher in self
efficacy were more confident that they would score in a higher percentile than other college
students on leg strength and endurance tasks, compared to the low self-efficacy group. In
addition high efficacy par ticipants expected to perform the task significantly better than low
efficacy participants and this was found to be the case.

Self-efficacy theory also states that strong beliefs in ability often transform into
superior performance and heightened motivation characterised by active and self-determined
courses of action even in the face of obstacles (Bandura, 1 997; Schwarzer & Renner, 2000).
Conversely, those low in self-efficacy are thought to view uncertain situations as threatening
and are inclined to visualise negative outcomes (Bandura. 1 997). Excessive . contemplation
of how things might go wrong is thought to undermine self-motivation and perfonnance
(Bandura, 1 997). During the course o f the experiment conducted by Weinberg et al. ( 198 1 )
each participant performed two trials of the experimental task. Failure on the first task was
reported to result in intensified motivation and effort on the part of those high in pre-task
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self-efficacy. However those low in pre-task efficacy exhibited decrements in performance
and motivation following initial failure (Weinburg et al., 1981).
Sources of Self-efficacy

Beliefs about personal abilities are built on the complex interaction of a number of

primary sources of efficacy information (Bandura, 1997). The most relevant in the context

of the present study are (a) performance or mastery experience, (b) physiological arousal

and (c) emotional states.

Other sources of efficacy infonnation consist of vicarious

experiences, in which perceptions of competence are based on comparison, and verbal

persuasion which influences perceptions of confidence through social influence (Bandura,

1 997). Performance experiences are thought to represent the most powerful sources of

efficacy information (Bandura, 1997). Clear success at a task raises efficacy expectations

whereas perceptions of failure tower them. For instance a person who attempts to 4ercise

on a given day but fails to successfully complete the exercise task will probably doub�eir

ability to succeed at future attempts. On the other hand a person who is successful at initial
attempts may hold strong efficacy beliefs regarding future participation.

t

I

I
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Figure 2.1. The relationship between the three major dctcnninants

of triadic reciprocal causation.

B represents behaviour; P

represents internal p.:rsonal factors; E represents the environment.
(Adapted from Bandura, 1 997)

In settings laden with somatic feedback such as exercise. physiological and emotional
responses interact to play a substantial role as sources of efficacy information Physiological
responses can negatively influence self-efficacy if the panicipant associates physiological
arousal with negative outcomes such as poor performance or lack of ability. Conversely,
relatively comfortable physical sensations are likely to rcsull in feelings of confidence in a
person's ability to successfully deal with demands imposed by the task (Bandura. 1997).
Emotional experiences associated with tasks such as exercise are not simply the product of
physiological arousal and therefore represent an additional separate source of efficacy
information. Reduction of aversive emotional responses is thought 10 result in greater
experience of mastery over a particular task and ultimately heightened beliefs in ability for
19
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individuals who initially perceive their own ability to be less than adequate. In tum once
strong self-belief is established the negative effect of aversive emotional responses on self
efficacy are diminished (Bandura. 1997).

The intcraciion between age, physiological and emotional responses to exercise may
represent a particularly important influence on self-efficacy. Support for this suggestion
comes from a study conducted by McAuley, Schaffer, and Rudolph ( 1 995). Volunteers
ranging from 45-85 years of age completed upper body exercise at 70% estimated maximum
heart rate (HRmax). Highly efficacious individuals reported a greater number of positive
and fewer negative emotional responses to exeri;:;ise. Moreover older individuals were less
efficacious and reported a greater number of negative emotional responses to exercise
including distress and fatigue, than did their younger counterparts (McAuley et al., 1 995).

Treasure and Newbery ( 1 998) examined the interaction between self-efficacy and
emotional responses to acute exercise at varying levels of physiological demand. Sixty
sedentary colkgc aged participants were assigned to either a moderate intensity (500/o of
maximum), a high intensity (75% of maximum), or a no-exercise control group. Those
participants who were lower in pre-existing self-etf,cacy level experienced a greater number
of negative emotions to the exercise stimulus.

In addition an inverse relationship was

observed between in-task negative emotions and self-efficacy.
stronger at higher exercise intensi!ies.
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This relationship was

In a young, active population Tate, Petruzcllo. and Lox ( 1 995) reported that
although self-ctlicacy incrcasL'd pre to post exercise, emotional responses did not predict
these increases, thus their findings did not support the argument for reciprocal dctcnninism
of emotional responses to exercise.

Furthermore, no effect of exercise intensity was

observed on the relationship between pre and post exercise self-efficacy and emotional
responses to exercise (Tate ct al., 1995).

Two reasons have been put forward as

explanations for inconsistency between findings of the studies previously reviewed. The first
is that the exercise task in the study hy Tate and colleagues was not sufficiently challenging

to elicit increases in efficacy in the high active participants used for the experiment {Treasure
& Newbery, 1 998). The secon<l is that ceiling effects for self-efficacy may have prevented
detection of increases in self-efficacy in the study conducted by Tate and colleagues (Tate et
al., 1995).

In another study of young, active individuals (mean age 2 1 years) Parfitt, Rose, and
Markland (2000) compared the effects of 20 minutes of treadmill exercise at either
prescribed (65% V02 max) or prefer red intensities on emotional responses to exercise. No
differences were observed in emotional responses between the two exercise conditions
although work rate was higher in the preferred cm�dition. However, it was noted that pre
exercise emotions played an influential role in emotional responses during exercise. The
findings were taken to indicate that allowing fit individuals to select their own exercise
intensity may result in both physiological and psychological benefits (Parfitt et al., 2000).
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The findings of the previous experiments taken together support the theoretical

proposition that a wide range of con1 extual factors impinge on the impact of efficacy-laden

information (Bandura, 1997) The findings also support > contention that (a) older adults

may be vulnerable to decrements in existing levels of sclf-cflicacy for exercise compared to

their younger counterparts, (b) exercise at higher intensities is more likely than exercise at

lower intensities to result in negative emotional responses (c) these responses are capable of

negatively impacting on an individuals· post task assessment of their own exercise ability and

(d) emotional responses to exercise at preferred intensities may be inHuenced by pre-existing
personal characteristics . Whether perceptions of exertion, pain and fatigue resulting f rom

physiologicaJ responses to exercise represent emotiona1 states per se is debatable (McAuley

& Courneya. 1996). Nevertheless the studies previously discussed clearly demonstrate that

physiologicaJ cues have the potential to generate subjective responses. As such they also

lend support to a hypothesis previously proposed by Rudolph and McAuley ( 1 996) that it
would be reasonable to expect level of self-efficacy to be inversely related to perceived

exertion.

Perceived Exertion
Perceived exertion can be defined as "the act ofdetecting and interpreting sensations

arising from the body during physical exercise" (Noble & Robertson. 1996, p. 4). In simple

tenns perception of effort represents the degree of physical strain a person feels during
physical tasks. Perception of eflort has been applied in the area of exercise testing and
prescription across a wide variety of athletic, clinical and recreational populations (For
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review see Watt & Grove, 1993). A large number of factors arc ti,ought to contribute to the

sensations of effort one experiences during the course of an exercise bout. The following

paragraphs will describe (a) physiological and (b) psychological determinants of effort sense
and the way in which they are integrated to produce a conscious signal or "sense of effort".
Physiological Determinants of Effort Sense
It was originally thought that heart rate played a major role as a contributor t o effort

sense. However, correlations between heart rate and perceived exertion varied between

0.42 and 0.94, when different tasks such as treadmill walking (Skinner, Hustler , Bersteinova,

& Buskirk, 1973), one and two limb exercise (Gamberale, 1972) and tiding a cycle

ergometer (Borg, 1973) were compared. In addition Stoudemire et al. ( 1996) observed an

uncoupling of heart rate and perceived exertion during 30 minutes of continuous exercise.

These findings suggest that heart rate per se is not a major determinant of effort sense.

Minute ventilation ( VE) has also been posited as a contributor to effort sense.

Robertson ( 1 982) reviewed several studies that observed correlation coefficients of between

.61 and .94 between perceived exertion and VE during cycling exercise at differing intensities

and in thermoneutral v�rsus hot conditions. However the relationship between perceived

exertion and VE appears t o be dependent upon exercise intensity, such that perceived

exertion parallels Vs at workloads above 50% VO, max.

A number of investigators have stated that the rate of oxygen consumption (VO,)

provides the strongest central signals of exertion, with correlation coefficients between V02
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and perceived exertion of between 0.76 and 0.97 (Robertson, 1982). Importantly, it appears
I hat relative (%VO,) rather than absolute VO, correlates most highly of all (Robertson,

1982). Eslon and Connelly ( 1 996) studied the effects of Beta-blocker therapy on perceived

exertion for patients suffering cardiovascular disease. They found that although the therapy
resulted in increased effort for the same absolute workload, there was no difference when

workload was expressed as a percentage ofV02 max.

The preceding studies highlight potential contributions to effort sense governed by

cardio-respiratory mechanisms. In addition th• ,re are a number of peripheral physiological

factors that are thought likely to contribute to perceived exertion during exercise. Of these
the strongest evidence appears to support the theory that the degree of anaerobic

metabolism (as measured by blood lactate concentration) is one of the most important

determinants of peripheral effort sense. Caffarelli ( 1 982) found that during continuous

exercise under conditions of induced acidosis (800/o V02 max}, an extreme increase in

perception of effort was not accompanied by an increase in activity in the working muscles

as measured by electromyography. This suggested that, during heavy exercise, acidosis may
contribute in some way to increased perceived exertion.

Integration of Respiratory and Peripheral Detenninants
The perception of physiological cues of exertion usually refers to a general or overall

perception of effort (Borg, 1 985). It appears that this perception represents an integration
of a number of signals from both the respiratory and peripheral mechanisms previously
discussed. Indeed Robertson, Gillespie, McCarthy, and Rose ( 1 979) state that overall or
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undifferentiated perception of effort probably represents a supero,dinatc level of effort sense
nol direclly linked 10 the underlying physiological processes, bul rather a complex

integration of many ditlCrcntiated sensations, arising from specific physiological events.

Each of these events has its own perceptual weighting based on the body region

predominantly involved in a particular work task (Robertson ct al, 1979). In support of this
argument various authors (Astrand & Rodahl, 1977; Ekb\om & Goldbarg, 1977; Gamberele,

1972, cited in Robertson et al, 1979) have reported that in activities such as cycling (where

the majority of the work is produced by the legs), peripheral perceived exertion dominates

the overall perception of effort.

Psychological Determinants

•,f

A number of psychological f actors, both situationa1 and dispositiona1 are also

believed to play a role in the setting of the perceptual signal. For instance expectations of

lunger compared to shorter exercise duration (Rejcski & Ribisl,

1980), positive

reinforcement from another person during exercise (Hardy, Hall, & Presholdt, 1986),

manipulation of attention away from the exercise task (Johnson & Siegal, 1 987; Pennebaker

& Lightener, 1 980), and exercising at times other than very early in the morning (Trine &

Morgan, 1995) have all been reported to attenuate perceived responses to exercise at low to
moderate intensities.

In addition personality traits (Morgan, 1973), and cognitive style

(Jones & Cale, 1989; Morgan & Pollock, 1977) all represent psychological factors that have

been shown to contribute to perceived exertion in exercise settings.
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Integration of Physiological and Psychological Determinants

Various models have been adopted in order to explain the integration of
physiological and psychological signals into. a conscious sense of effort. Perceived C',{Crtion
was originally viewed in tenns of a passive approach. In other words it was assumed that a
given stimulus (eg physical work), initiated sensory cues via changes in physiological
parameters which in tum resulted in perceptions of exertion (Borg, 1973).

•.

Later the parallel processing model of pain (Leventhal & Everhart, 1979) was
adapted for the study of perceived exertion (Rejeski, 1 985).

This model considers

·info\mation and emotional components of effort sense to exist in parallel fashion and
distinguishes between perception and focal awareness. Perception refers to all the processed
material to which one can attend, whereas focal awareness represents that segment of
potential stimuli to which one does attend (Rejeski, 1985). The parallel processing model is
based on the assumption that a limited number of attentional "channels" are available for
information processing at any given moment in time (Leventhal & Everhart, 1979). While
physiological input along with focal awareness play a role in perception of exertion, Rejeski
proposed that effort perception is an active process, influenced by such factors as learning,
experience and pre-existing beliefs (Rejeski, 1985).

To this end Cioffi (1991) proposed a cognitive perceptual model of somatic
interpretation in which not only perceptual focus but also existing attitudes, beliefs, goals,

26

coping strategies, and attributions influence the interpretation of somatic stimuli (Figure

2.2).

Cioffi explains that the attention a person pays to physical sensations should be

distingllishOO from possible meanings, implications, sources and consequences.

An;'

illustration of this model as it would operate in the exercise domain, adapted from Cioffi .
( 1991) is presented in the following paragraph.

While engaging m cycle ergometer exercise heart rate begins to increase (an

objective physical stale). If the participant's attentional focus is shifted by outside thoughts
such as work to complete later in the day or by social influence of a person engaging them in

conversation, the physical state may be ignored.

If this is not the case however, the

participant will likely become aware of sensations of effort. Once this is noticed it becomes

a somatic label The participant will allrib111e the sensations to something or other, based

on their own cognitive style. If the f eelings of effort or strain are interpreted negatively by
the participant these sensations can become "symptoms" of pre-conceived deficiencies such

as lack of fitness or lack of skill at cycling. In this case a pre-exis1i11g hypolhesis has

impinged on the meaning of perceived physical sensations and is thus reinforced.

Conversely if the sensations arising from exercise are interpreted as evidence of impending
exercise benefits such as increased level of fitness, they can serve to maintain or even
increase effort and motivation. In either case the result of these attributions will in tum

influence future responses to the same stimuli. Finally mediating factors such as personality,

mood, goals (such as task duration), and coping strategies will all play a role in acute

responses to the activity.

27

Behaviour
cycle ergometer exercise

,,
Mediators
goals, coping strategies

....

,h

,'
Prior Hypotheses
concerns about pain

-

....

Attributions
perceived causes or consequences

,,
Somatic Label
perceived discomfort

Physical State
increase in heart rate
Figure 2.2. Components of somatic interpretation. (Adapted from Cioffi, 1991)
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The previous illustration serves to demonstrate four key points. First that the same
somatic label (level of perceived effort) can be interpreted in many differing ways. Second,
any stage in the process - from becoming aware of a sensation to responding to it, can affect
or be affected by several of the others. Third, any of the influences has the potential to
impact on the strength and meaning of the actual somatic sensation. Fourth, the•weighting
of attention paid by a participant to any one of the influences at any point in time. is highly
variable (Cioffi, 1991).

The model of somatic interpretation proposed . by Cioffi provideI a theoretical
foundation on which to ground the findings of the literature previously reviewed in this
chapter, which reported substantial interplay between contextual factors, existing beliefs,
physiological and emotional responses to exercise. Therefore by extension the model also
provides a sound theoretical basis for the present study, which aims to examine the
proposition that a relationship exists between self�efficacy and perceived exertion.

\?

Relationship Between Self-efficacy and Perceived Exertion
,;_

Few studies have explored the relationship between self-efficacy and perceived
exertion during acute exercise.

The results of these studies have provided conflicting

evidence for the existence of such a relationship. McAuley and Courneya ( 1992) recruited
older volunteers (mean age SJ years) who completed a cycle ergometer incremental exercise
test. Although it was observed that more efficacious participants reported lower perceptions
of effort than did their less efficacious counterparts, no significant correlation was found
between perceived exertion and post exercise efficacy beliefs (McAuley & Courneya, 1992).
28
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I n a later study Rudolph and McAuley ( 1996) examined the relationship between
self-efficacy and perceived exer tion in a sample of young male volunteers (mean age 21 yrs)
during continuous running at 60% V02 max. Pearson correlation revealed a negative and

significant correlation between (a) pre exercise self-efficacy and perceived exertion and, (b).
perceived exertion and post exercise self-efficacy. Those participants who possessed high
pre and post exercise self-efficacy reported lower perceptions of effort compared with their

less efficacious counterparts (Rudolph & McAuley, 1 996). I n addition those participants
who perceived the exercise bout to require less effort reported stronger post exercise beliefs

i n ability. Rudolph and McAuley (1 996) cited a failure to directly measure V02 max and to
match measured values with relative exercise intensities as an explanation for the failure t o

observe a reciprocal relationship in the earlier study (McAuley & Courneya, 1992).

The findings of the only known experiment that has examined the relationship
between self-efficacy and perceived exertion during continuous exercise similar to that most

commonly performed in free living settings supports the existence of the relationship
between these factors (Rudolph & McAuley, 1996). Based on these findings in conjunction
with the body of theoretical and empirical literature reviewed previously, it was tentatively
hypothesised in the present study that a significant reciprocal relationship would be observed
between self-efficacy and perceived exertion in older adults performing 20 minutes of
walking or cycle ergometer exercise. Rudolph and McAuley ( 1 996) went on to suggest that
it would be valuable in future studies to examine factors which possess the potential for
reducing the negative impact of perceptions of effort during exercise, such as varying
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exercise intensities. Further it was stated that the study of different methods of selfmonitoring exercise intensity and the subsequent impact of these methods on self�efficacy

represented important future research (Rudolph & McAuley, 1 996).
Exercise at Prescribed Intensities
Traditional methods of detennining exercise intens�tY require participantS ·to mainiain·,

a col1Slant workload, usually based on a given perr.entag�:of estimated maximal heart rate··

(American College of Sports Medicine, 1995). A variety _of estimation methods are utilised
in order to monitor heart rate during exercise.

Two estimation methods conunonly

employed in field settings such as gym facilities and in public health programs, including the
Active Australia initiative are described as follows. The first of these detennines exercise

intensity as a percentage of heart rate reserve (HRR).

-;_ .

The HRR is determined by•

subtracting the resting heart rate from the maximal heart rate. In free living settings maximal

heart rate is usually estimated by calculating the age predicted maximal heart rate or by using
the equation (220-age). A pre-determined percentage (e.g. 60 - 80 %) of this heart rate is

then added to the resting heart rate.

A second method, the maximum heart rate (HRmax) method also utilises the

equation (220 - age). Using this method the target heart rate is estimated by simply

selecting a pre-detormined percentage of the maximal heart rate. A target heart rate that is

derived from a percentage ofHRmax is approximately 10% lower than that calculated by the

HRR method (Noble & Robertson, 1996). Although heart rate prescriptions are widely
30

used
in free living sittings such methods are not free
·
-

..,.... .. ,._....

or drawbacks.
·..

- ____ ,, .

· · ,· ,
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They may in some "j'ses

result in unfavourable acute physiological and perceptual responses and present pracycal

Physiological and Perceptual Responses

(

Direct measurement of maximal heart rate is impractical in non-clinical settings>--Instead the target heart rates are based on estimates derived from normative tables that are .
.

associated with considerable individual error (Williams & Eston, 1989). In addition such

prescriptions do not account for differences in heart rate responses to differing ekercise
\
modes. For example in swimming, heart rate maximum has been reported to average some
10-13 beats per minute lower than for running (McArdle, Magel, Delio, & Chase, lf78).

Finally the linear relationship between heart rate and VO, on which the prescription is based
can be distorted by a variety of factors including high ambient temperature (Ypung,

Cymerman, & Pandolph, 1982) and certain medications (Esten & Connelly, 1996). T$s cm\
lead to over or underestimation of exercise intensities.

J

,:/"

Given the above stated potential for error i t should not be surprising that exercise at
a given percentage of maximum heart rate has been reported to result in large individual
variations in relative metabolic stress (Weitman, 1995; Weitman et al., 1990). Therefore the

perceived effort required to complete exercise at intensities based on absolute work.loads
will also vary, with some participants reporting that exercise intensity guided by predicted
heart rate ranges is too hard (Dishman, 1 994).
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A further disadvantage of the use of heart rate for the prescription of exercise

intensity is bascri on practical considerations. Because electronic hcan rate monitoring is

expensive and impractical in most free living settings, exercise intensity based on a
percentage of maximal heart rate is often monitored by the palpation method. Having to
continually monitor heart rate using this method can be difficult for some individuals to

master and also detract from pleasurable aspects of the exercise experience when the activity

has to be temporarily ceased in order to obtain the heart rate (Dishman, J 994).
Exercise at Preferred Intensities
Traditional exercise prescriptions have been associated with low participation rates

(Casperson, Christenson, & Pollard, 1986). This, combined with evidence that participation
is inversely related to exercise intensity (Pollock et al.,

J 991 ),

have resulted in the

suggestion that many people prefer to -�erctse at different intensities than those

recommended by traditional intensity prescriptions (Dishman, et al., J 994). An alternative
to prescriptions based on estimated maximum heart rate are self-paced or preferred intensity

guidelines which allow participants to initially select and then modulate workload
throughout the course of an exercise session depending on their preferred level of exertion.

Put simply, participants are encouraged to commence and then maintain exercise at

heightened or decreased levels of perceived exertion independent of a specified target
workload. Such guidelines vary in their specific wording, but are commonly characterised

by an emphasis on "moderate exercise" as opposed to "vigorous exercise" at a target heart
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rate (D.H.A.C., 1998, refer Appendix A).

The flexibility afforded participants during

preferred intensity exercise no doubt contributes to the considerable intuitive appeal of these
prescriptions in a variety of exercise settings and for use with large groups of people who
diffe r in physical and psychological readiness for exercise.

Phy�1iological and Perceptual Responses

Moderate relative metabolic and pt!rceptual intensities have been associated with
exercise at preferred levels of exertion in both young and older populations and groups

differing in fitness level. Bar-Or et al. (1 972) recruited 19 sedentary and 5 1 physically active
men aged 4 1 to 60 years to participate in treadmill and bicycle ergometer exercise testing.

The researchers reported that participants as a group preferred to walk or cycle at about
50% of estimated maximal work capacity. Farrell et al. (1982) instructed trained male
runners (mean age 30 years) to exercise for 30 minutes on a treadmill at a self-selected pace.
Participants reported that the exercise task elicited intensities they perceived as moderate.
Dishman et al. ( 1 994) compared perceived exertion during exercise at preferred intensities in

a group of male students differing in activity level. Participants completed twenty minutes of
cycle ergometer exercise. Once again both groups reported moderate levels of perceived

exertion. Interestingly the high active group selected higher power outputs, however no
differences were observed between groups for physiological indicators of relative exercise
intensity (%VO,, blood lactate concentration).
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The findings of the above studies taken together indicate that variations in the level

of perceived exertion which might be expected to occur under differing conditions such as
(a) differing exercise modalities and. (b) across differing sub-populations during exercise at

prescribed intensities largely disappear during exercise at preferred intensities. The findings

are also encouraging in terms of the potential health benefits associated with exercise at

preferred intensities. A number of authors have reported that exercise training programs

conducted at moderate physiological and subjective intensities elicit improvements in aerobic

power in elderly participants (De Vries, 197 1 ; Badenhop et al., 1982; Belman & Gaesser,
1991).

Safety Considerations
Despite the promise of preferred intensity guidelines for eliciting favourable exercise

responses, the use of such methods may cany important safety implications. Chow and
Wilmore (1984) asked a group of male participants aged between 1 8 and 30 years, to

exercise for 1 5 minutes at an intensity at which they would exercise if they wanted to "get in

shape". Although mean heart rates approximated those observed during exerci se guided by

traditional heart rate prescriptions, individual scores demonstrated c onsiderable variability

(Chow & Wilmore, 1984). Importantly, 25% of five minute means were significantly above
a recommended training heart rate. As stated by the authors, although exercise at high
intensities might only produce discomfort for healthy individuals, it can be potentially

dangerous for those at greater health risk during exercise. This is a significant consideration

for older adults who generally experience greater health risks associated with vigorous
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exercise than other groups in the general population (White, Fehlauer, Hanover, Johnson, &
Dustman, 1998).

Summary and Conclusions

Traditional methods of monitoring intensity are, by their nature, inherently opposed
to allowing participants the freedom to moderate potentially aversive responses that may
result during the course of a bout of exercise. Preferred intensity prescriptions however,
allow participants to initially select their preferred workload, then adjust that workload at
any time during exercise thereby providing the opportunity to address physiological and

emotional responses that might be perceived as negative by an individual engaged in
exercise. Therefore preferred intensity prescriptions may be more likely than traditional
methods to be congruent with the abilities, motivation and expectations of people for whom

the primary exercise goal is to establish and maintain regular exercise patterns, rather than
merely improve physiological functioning.

However whether this is actually the case

remains equivocal due to a lack of empirical research conducted to date. Indeed no known
research has observed the relationship between self-efficacy and perceived exertion during

continuous exercise in older adults.

The preceding review of literature suggests that modification of intensity guidelines
alters the strength and nature of their impact on acute physiological and perceptual

responses to exercise. Therefore it seemed reasonable to question whether differences
between exercise at preferred compared to prescribed intensities would be reflected in the
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strength of the relationship observed between self-efficacy and perceived exertion. Finally
the present study provided the opportunity to observe whether for low active participants,
differences would be observed in the magnitude of acute physiological, perceptual and
psychological responses to prescribed and preferred intensity exercise.

:.i

:,;
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CHAPTER THREE
METHODS

Recruitment and Participants
Edith Cowan University Ethics Committee approved the methods used in the study.

Methods of infonning the general public of the study and recruiting volunteers consisted of
(a) addressing local seniors' leisure and recreation organisations, (b) advertising in local

seniors newspapers, (c) via interviews conducted on local radio and (d) information sheets

placed in public facilities such as libraries and shopping centres across a range of suburbs in

the Perth metropolitan area. People left contcct details on a voicemail service based at Edith

Cowan University Joondalup campus. A total of 164 people responded . Those who did so

were subsequently contacted to confirm that they met the inclusion criteria. It was a

requirement for inclusion that participants were free of cardiovascular or musculo-skeletal
conditions that might contraindicate participation in continuous exercise. A health risk

questionnaire, administered verbally is contained in Appendix B. Participants were also

asked to complete the questionnaire in writing immediately prior t o participating in the

study.

Respondents completed a self-report exercise questionnaire (Kasari, 1976, Appendix

C). People reported frequency, intensity and time spent in regular exercise. They were

asked to report only those activities they performed "specifically for exercise, such as
walking or fitness classes as opposed to incidental exercise Juring shopping, work around
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the house etc". Responses to the questionnaire were used in order to calculate an exercise
score of betwt...-cn 3 and 100 for each participant. Higher exercise scores represented a
greater degree of participation in exercise activities. This type of exercise rating has been
demonstrated to correlate with estimates of aerobic capacity (Roth, 1989), and represented a
time efficient method of obtaining the required infonnation for the current study, although it
is acknowledged that more sensitive measures of physical activity may be more appropriate
depending on the specific aims of an experiment. Post hoc analysis of data obtained from
the present sample produced significant correlations between participant's exercise
questionnaire score and (a) sum of four skinfolds (n = 80, r = -.39, � < .01), and (b) blood
lactate response to exercise (n = 24, r �.74, Jl < .01). Those who scored higher were both

leaner and displayed enhanced exercise tolerance compared to those who recorded a lower
score. Therefore the use of the exercise questionnaire appears to have been successful in
identifying individuals who differed in personal characteristics and exercise responses
reported to be attributable to exercise participation (Belman & Gaesser, 1991; Dishman &

-

Gettman, 1 980). Distribution of activity questionnaire scores (M = 40.2, SD = 20.9) are
presented in Figure 3. I.

Respondents were matched for gender then placed intu one of three groups, high
active, moderately active and low active. In order to meet the criteria of the high active
group, respondents needed a score of 60 or above. In practical terms this means that high

active respondents had to engage in regular exercise a minimum of 3-5 times per week, at an
intensity which elicited at least moderately heavy breathing for a minimum of 30 minutes on
each occasion. In order to satisfy requirements of the low active group respondents needed
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a· score of20 or below, representing exercise for a maximum of 1-2 occasions per week at a
maximum of light to moderate intensity and for a maximum of 20-30 minutes. Participants

whose activity scores fell between these two groups were deemed to be moderately active.
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Figure 3. I . Distribution of exercise questionnaire scores obtained from 164 respondents.
Assignment to Experimental Groups
Equal numbers of males and females from each of the high, moderate and' low active

groups were rsndomly selected from the pool of respondents, contacted and asked to

participate in the study. This process continued until three groups equal in number (n = 24)
and matched for age, gender and exercise score were obtained. The three groups completed
one of three exercise tasks: cycle ergometer exercise at a prescribed intensity (PSC), cycle
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ergometer exercise at a preferred intensity (PFC) or walking at a preferred intensity (PFW).
The data from these groups was used to answer research questions one and two.

Data obtained from low active participants who completed prescribed cycle
ergometer exercise (LPSC, n = 8), preferred cycle ergometer exercise (LPFC, n = 8), and
preferred intensity walking (LPFW, n = 8) was analysed separately. A fourth group also
consisting of age and gender matched low active participants were recruited.

These

individuals participated in walking at prescribed intensities (LPSW, n = 8). The data from
these four groups was used in answering research questions three, four and five

From the processes previously described a total of 80 respondents were recruited and
subsequently participated in the study. Means (M), standard deviations (SD), and range (R)
of the study sample are presented in Table 3 .1. Participants comprised males (n = 40) and
females (n = 40). Mean age of the sample was 62.5 years (SD = 4.5 yrs). A one-sample!
test revealed that mean self-report exercise scores as well as distribution of scores were
consistent with means and distribution of scores obtained from the 164 respondents during
recruitment. In addition participants' mean body mass (M = 70.9 kg, SD = 10.4) and sum of
four skinfolds (M = 55.6mm, SD = 12.8) were consistent with published norms for the study
age group (Gore & Edwards, 1992). This indicates that the personal characteristics of the
sample were representative of a wider population. No significant gender differences were
observed for personal characteristics of the sample.
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Table 3.1
Participant characteristics (N = 80)

Characteristic

M

Age (Years)

62.5

4.5

51 - 70

Body mass (Kg)

70.9

10.4

45 - 98

Sum of four skinfold (mm)

55.6

12.8

37- 84

Exercise Score

35.9

22.0

3 - 80

Measures and Equipment

Self-efficacy.

Exercise self-efficacy was measured using an eight item scale specific to the activity
in line with McAuley et al. (1991). Participants were asked to rate confidence in their own
ability to exercise for 5, 10, 15, 20, 25, 30, 35 and 40 minute increments. Participants
degree of confidence in their ability at each increment was indicated on a 100 point
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..
percentage scale consisting of IO point increments, with !00% = completely confident and
0%

=

not at all confident. Efficacy scores were determined by summing all ratings and

dividing by the number of items on the scale, resulting in a possible maximum efficacy score

of 100. Internal consistency of scales of this type has previously been reported (a: > .80,

Cronbach Alpha; McAuley et al., 1991). Evidence for the validity of self-efficacy measures
is believed to lie in their ability to produce correlations with related measures (McAuley &

Mihalko, 1997). For example if a participant's confidence in being able to exercise is high

then it is reasonable to expect that other measures of exercise such as workload should a1so

be correlated with the self-efficacy measure (McAuley & Mihalko, 1997). Post hoc analysis
of the present data revealed that a significant correlation existed between self-efficacy and

workload (!

=

.67, p < .OJ) during cycle ergometer exercise at exercise at preferred

intensities (n = 24). A copy of the self-efficacy scale appear in Appendix D.

Perceived Exertion

Ratings of perceived exertion (RPE) were measured usmg the Borg RPE scale

(Borg, 1962, Appendix E). The scale consists ofa 1 5 point category scale covering the total

range of perception from extremely light exercise to extremely hard exercise. In addition

verbal anchors ranging from "very very light" to "very very hard" are placed at various

positions on the scale. The validity of the Borg scale has been previously established

(Skinner et al., 1973; Stanford, 1976), and has been widely adopted for use with clinical and

asymptomatic populations. Test-retest reliability has ranged from . 76 to .94 (Gamberale,
1 972; Skinner et al., 1973; Stanford, 1 976). Participants were asked to provide an overall
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estimate of perceived exertion based on combined feelings of strain arising Jrom both
respiratory-metabolic (chest) and peripheral (legs) sources. Specific instructions issued to
participants arc presented in Appendix F.

Cycle Ergometef'

;,

. . ,,

The cycle ergometer used in the study (Repco MK III air braked, Repco, Victoria)
was calibrated according to manufacturer specifications prior to each testing session. Seat
height and handle bars were adjusted for each participant and the workload indicator was
masked from participants view by means of a cover device. The experimenter was able to
view and record workload at the required time intervals.

Heart Rate
• Heart rate was measured using a Polar PE 4000 Sports-tester (Polar Electro,
Finland). A chest strap was placed around the participant's chest. During cycle ergometer
protocols the wrist watch receiver was located on the handle bars of the cycle ergometer.
During walking protocols the receiver was placed on the wrist of participants.

During

exercise protocols utilising traditional heart rate prescriptions the receiver wa� visible to
both the experimenter and participants. During protocols utilising preferred intensity the
heart rate display on the wrist watch receiver was masked.
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Ski nfolds and Body Mass
,.,•

Skinfolds were measured usmg John Bull skinfold callipers (British Indicators,

England). Measurements were taken in accordance with guidelines obtained from Australian
Fitness Norms (Gore & Edwards, 1992). Measures for four skinfold sites (bicep, tricep,

subscapular, suprailiac) were totalled in order to obtain sum of four skinfolds. Body mass

was measured prior to exercise using a SECA weighing scale. All measurements were

carried out by the experimenter. Coefficient of variation {V) was calculated using methods

described by MacDougall, Wenger, and Green (1991, p.76), using a sample of eight
participants. V was below 10% for each of the above measures.
Procedures

--./

.·:: ;,

All cycling data was collected at the exercise physiology laboratory at Edith Cowan
-_

·
University, Joondalup campus. All walking data was collected at the physical education
gymnasium at Edith Cowan University, Churchlands campus. Ambient temperature at both

venues was consistently recorded between 20 and 24 degrees Celsius. Relative humidity

was consistently recorded between 55 and 65%. Data collection was conducted at various

times of the day in order to suit participant's time schedules.

··

Each participant received a written handout explaining the proposed research

(Appendix G) and signed a written consent form (Appendix G) prior to participation in the

· ·study. In addition all participants were asked to complete the health risk questionnaire
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(Appendix B). Upon a participant arriving at the laboratory I.he experi01enter explained (a)
the nature of the experiment, (b) the exercise task participants. would be asked to perform,
(c) how to monitor exercise intensity during exercise, (d) how to gauge RPE, and (e) how to
complete the self-efficacy scale. Participants were tested individually. Confidentiality was
maintained by assigning each participant a number.

Prescribed'intensities.

Instructions for exercise intensity were based on training guidelines recommended by
the American College of Sports Medicine (1995) which require participants to exercise
within a training heart rate zone of between 60% and 80"/o of maximum predicted heart rate
using the equation (220 . age). The rationale for the use of training heart rate zones was
explained to participants and they were asked to exercise at a level which would raise the
heart rate to 70% of maximum predicted heart rate and continue at an intensity which
maintained this heart rate.
-· _-.
c )"

.

Preferred Intensities.

Participants were instructed how to maintain preferred exercise intensity during
exercise. Instructions were based on previously used preferred intensity guidelines (Dishman
"

et al., 1994; Parfitt et al., 2000) as follows:

..
\.'

45

"Select an exercise intensity that you prefer. This should be an

intensity that you would feel happy to maintain if you were going to

exercise on your own for a period of twenty minutes. The intensity

should be high enough that you feel you are working, but not so high

that you would never normally consider exercising at such a level. It

should be an intensity that feels appropriate to you. Try to maintain

a fairly consistent pace, however if you feel that you need to either
slow down or speed up in order to feel comfortable, then that is fine.

You are the one in control".
Cycling
Participants were asked to pedal the cycle ergometer for twenty minutes following
the required exercise intensity guidelines. A wann up

I warm down protocol consisting of

pedalling at 25 watts for two minutes pre and three minutes post exercise was employed.

Heart rate and RPE were measured immediately prior to warm up. In addition workload,

heart rate, and RPE were measured during the final 30 seconds of every 5 minute interval.

Exercise self-efficacy was measured 10 minutes pre and 1 0 minutes post exercise in lim: with

methods used by Rudolph and McAuley (1 996). Perceived exertion was measured by
holding an RPE scale at eye level and asking the participant to verbalise the perceived RPE

at that point in time. At the completion of 20 minutes of cycling, participants were asked to

warm down.
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Walking
Participants were asked to perform a 20 minute walk around an indoor walking track

measuring 70 metres in circumference, the approximate size of a basketball court. Heart rate
recordings for this group were obtained by the experimenter at one of four recording

stations situated around the perimeter of the walking track. RPE was measured by holding
an RPE scale at eye level and asking the subject to verbalise their levei of perceived exertion
at that point in time. As with cycling exercise self-efficacy was measured 1 0 minutes pre and
IO minutes post exercise. At the completion of 20 minutes of exercise final observations for

heart rate and RPE were recorded and participants were asked to walk at a slow self
selected pace for a further three minutes in order to warm down.

Statistical Analyses

All recorded data was entered i nto Microsoft Excel and SPSS for Windows
statistical package. The data was then used in producing descriptive statistics and for
answering the research questions for this study. Pearson product moment correlation was

used in order to determine the strength of relationship between self-efficacy and perceived
exertion for experimental groups PSC, PFC, and PFW respectively. One way ANOVAs
were used to test for significant within and between group differences in (a) perceived
exertion, (b) change in pre to post self-efficacy and (c) henrt rate for LPSC, LPFC, LPSW,
and LPF'N respectively.
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Additional post hoc statistical techniques will be described in the results section of
the respective experiments in which they were applied. Mean exercise scores for workload,
heart rate and perceived exertion represent the mean of scores obtained at 5, 10, 1 5, and 20
minutes respectively during the course of exercise. A significance level of .05 was set in line
with other research of this nature.

Reliability

A total of eight participants completed a second exercise test in order to assess the
reliability of the protocols employed in the present study. Coefficient of variation (V) was
calculated using methods described by MacDougall, Wenger, and Green (1991, p.76). V
was below 10% for workload, heart rate, and perceived exertion recordings at minutes 5,
10, 1 5 and 20 of exercise respectively, with the exception of workload at minute 5 for which
V was 14%. Workload V ranged from 6.5% to 14%. Heart rate V ranged from 5.4% to
7%. Perceived exertion V ranged from 3. 1 to 8. 5%.
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CHAPTER FOUR
RESULTS

The Relationship Between Self-efficacy and Perceived Exertion
Participant Characteristics

Means (M), standard deviations (SD), and range of scores IB) for participants

engaged in prescribed intensity cycle ergometer exercise (PSC), preferred intensity cycle
ergometer exercise (PFC), and preferred intensity walking (PFW) are presented in Table

4.1. Participant profiles for each of the experimental groups did not differ significantly.

A total of 72 individuals successfully completed their exercise assignment, each group

consisting of24 participants (12 male, 1 2 female).

Exercise Responses

Workload (Figure 4.1), heart rate (Figure 4.2), and perceived exertion (Figure 4.3)
tended to increase across time in each of the experimental groups. In addition there was a

trend towards higher workloads, heart rates, and perceptual responses to exercise for PFC
than for either PSC or PFW, however differences between groups were not significant.

Mean heart rate observed for PFC was 116 beats per minute (SD = 4.1) compared with
1 12 beats per minute (SD = .7) and 103 beats per minute (SD = 2. 1) for PSC and PFW

respectively (Figure 4.2). At minutes 5, 10, 15 and 20 mean heart rates recorded for PSC

and PFW remained below 70% of age predicted maxima. However mean heart rates

observed during the final 10 minutes of exercise for PFC were above 70% HRmax for

this group (Figure 4.2). Mean ratings of perceived exertion values presented in Figure 4.3

corresponded to subjective ratings of "fairly:.ligbt" or "moderate" on the Borg scale for
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PSC (M = 10.8, SD = .3) and PFW (M = 11.3, SD = .2), and "somewhat hard" for PFC
(M = 13.2, SD = .3).

Table 4.1.

Pa.uicipant characteristics for PSC, PFC and PFW.
Characteristic

Age (Years)

Body mass (Kg)

Sum of four skinfoid (mm)

Age (Years)

Body mass (Kg)

Sum offour skinfold (mm)

Age (Years)

Body mass (Kg)

Sum of four skinfold (mm)

M

SD

61.5

3.9

51 - 67

13.9

30 - 84

4.5

51 - 70

PSC (n = 24)

70.0

53.7

PFC (n = 24)
62.0

72.0

56.9

PFW (n = 24)
64.9

70 .7

52.8

50

11.3

12.1

57 - 97

55 - 98

12.3

40 - 83

4.2

57 - 70

7.4

58 - 85

12.0

31 - 71
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Figure 4.1. Mean workload (± SE) across time for PSC (n = 24), PFC

(n = 24), and PFW (n = 24). Primary Y axis represents cycle ergometer

workload (Watts). Secondary Y axis represents walking workload (metres

I min).
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Figure 4.2. Mean Heart rate (± SE) across time for PSC (n = 24� PFC
(n = 24), and PFW (n = 24).
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Relationship Between Pre exercise S elf-efficacy and Perceived Exertion (PSC).

••,;

Prior to the exercise protocol participants reported a wide range of beliefs in their

ability to complete the required task. Following the task a significant inverse correlation

(r = -.76, 11 < .01, Figure 4.4) was observed between pre exercise self-efficacy and

..

perceived exertion for participants performing cycle ergometer exercise at prescribed
intensities.

Those individuals who were more confident in their ability prior to the

commencement of the exercise task reported that the task required less effort, compared
to individuals who were less confident in their own ability.
Relationship Between Perceived Exertion and Post Exercise Self-efficacy (PSC).
Participants experienced a notable increase in self-belief following completion of

the exercise task, with mean self-efficacy increasing from 5 1 .6 to 73.5 (Table 4.2).

Furthermore a significant inverse correlation (r = -.81, 11 < .OJ) was observed between
perceived exertion and post exercise self-efficacy (Figure 4.5). Those individuals who

f ound that the exercise task of cycling at prescribed intensities required less effort

subsequently reported higher levels of confidence in their ability upon completing the
task compared to those who found that the task required a greater degree of effort.

'•
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Table 4.2.

Intercorrelations Between Physiological and Psychological Responses to Cycle Ergometer

Exercise (PSC. n = 24).
Variable

-M

-

SD

I. Self Report Exercise Score

36.9

22.8

2. Mean Workload (Watts)

65.2

24.1

3. Mean Heart rate (bpm)

112

3.0

4. MeanRPE

10.8

0.3

5. Pre exercise efficacy

51.6

22.7

6. Post exercise efficacy

73.5

21.7

I

2

3

.21

,04

-.70 ••

.79**

. so••

-.16

-.30

.42*

. 17

-.05

.15

4

.06

s

6

-.77•• -.82••

.86**

•• indicates significant correlation (n < .0 I). • indicates significant correlation (2 < .05).

Relationship Between Pre exercise Self-efficacy and Perceived Exertion (PFC).
Figure 4.6 shows the relationship between pre exercise self-efficacy and perceived
exertion for participants engaged in cycle ergometer exercise at preferred intensities. In
contrast to the findings for PSC no relationship was observed between pre exercise self-

efficacy and perceived exertion (r = -.IS, Figure 4.6). For people cycling at preferre<!

intensities beliefs in their own exercise ability prior to the commencement of ex�rcise had

little association with feelings of physical strain reported during exercise.
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Relationship Between Perceived Exertion and Post Exercise Self-efficacy (PFC).
No significant relationship was observed between perceived exertion and post

exercise self-efficacy following preferred intensity cycle ergometer exercise (r

=

-.04,

Figu re 4.7). The degree to which participants perceived exercise to be fairly light,

moderate, or somewhat hard on the Borg scale had little bearing on participants' self-

rated belief in their exercise ability upon completion of the exercise task. Once again

these results contrasted sharply with those for PSC.
Table 4.3.

Intercorrelations Between Physiological and Psychological Responses to Cycle

Ergometer Exercise (PFC, n = 24).
Variable

M

SD

1. Self Report Exercise Score

38.6

20.9

2. Mean Workload (Wans)

82.6

36.7

3. Mean Heart rate (bpm)

l l6

20.0

4. Meao RPE

13.2

1.7

5. Pre exercise efficacy

53.7

33.7

1

2
.69**

3

4

5

6

.46•

.25

.63**

.70**

.67**

.28

.56**

.53 **

.58**

.14

.30

-.15

-.04
.88**

71.0
23.0
6. Post exercise efficacy
•• indicates significant correlation (Q < .01). • indicates significant correlation (R < .05).

Relationship Between Pre exercise Self-efficacy and Perceived Exertion (PFW).
Participants generally had higher efficacy scores prior to walking at preferred intensities
than cycling at either prescribed or preferred intensities. This was reflected in a trend, albeit not

significant toward higher mean pre exercise self-efficacy scores for PFW (M = 66.6, SD = 22. l,
56

I
Table 4.4) compared to the other two exercise tasks. No relationship was observed between pre
exercise self-efficacy for walking at pn...fcrrcd intensity and perceived t.-xcrtion experienced while
walking (r = .29, Figure 4.8). Participants' belief in their ability

to

successfully engage in

exercise reported prior to the commencement of the task had little association with feelings of
physica1 strain reported during exercise.

Relationship between Perceived Exertion and Post Exercise Self-efficacy (PFW).

Mean ratings of perceived exertion were generally lower for participants in PFW (M =
1 1.3, SD = I. I, Table 4.4) than for those in PFC (M = 13.2, SD = 1.7, Table 4.3). No relationship
was observed between perceived exertion and post exercise self-efficacy following walking at

preferred intensities (r = .21, Figure 4.9). Perception of effort experienced during preferred
intensity walking had little effect on participant's post exercise appraisals oftheir own ability.

Table 4.4.
Intercorrelations Between Physiological and Psychological Responses to Walking
Exercise {PFW, n = 24).

M

39.1

SD
23.0

2. Mean Workload (m/min)

82.9

8.1

3. Mean Heart rate (bpm)

103.1

11.6

4. MeanRPE

l l.3

1.1

5. Pre exercise efficacy

66.6

22.l

Variable
1. Self Report Exercise Score

I

2

3

4

.50*

.11

-.26

6

.65**

5
.42*

.23

.21

.37

.52*

.48•

.35

.29

.21

,40

.89**

82.2 14.4
6. Post exercise efficacy
•• indicates significant correlation (D< .01 ), • indicates significant correlation (I;! < .05).
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Perceived Exertion, Self-efficacy and Heart Rate Responses
Participant Characteristics
Means (M), standard deviations (SD), and range (!l,) for low active participants

engaged in prescribed cycle ergometer exercise (LPSC), preferred cycle ergomcter

exercise (LPFC), prescribed walking (LPSW), and preferred walking (LPFW) are

presented in Table 4.5. Multiple analysis of variance revealed that no significant
differences existed be1ween any of the groups for age, mass, sum of four skinfolds or self-

report exercise score. Physiological and psychological responses for LPSC, LPFC,
LPSW, and LPFW are presented in Table 4.6.
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Table 4.5.

Participant characteristics for LPSC. LPFC. LPSW and LPFW.
Characteristic

M

B

SD

M

fil2

B

LPSC (n = 8)

LPFC (n= 8)
Age (Years)

62.1

5.7

51 -69

63.0

5.3

5 1 - 67

Body mass (Kg)

76.7

13.3

62 - 98

76.2

14.2

61 - 98

Skinfold (mm)

62.8

1 1.5

41 - 79

58.2

14.5

39 - 84

Self report Exercise

15.4

5.0

6 -20

16. 1

5.9

3 - 20

LPSW (n = 8)

LPFW (n=8)
Age (Years)

62.5

4.4

57 -70

60.3

5.0

52 - 66

Body mass (Kg)

71. 3

11.5

66 -85

70.4

12.1

45 - 81

Skinfold (mm)

61. 2

10.5

40 -71

66.4

8.0

56 - 80

Self report Exercise

13.I

7.5

G - 20

14.6

6.2

1 - 20

Perceived Exertion

Participants who were identified as being low active based on the self-report
exercise questionnaire reported subjective responses that ranged from fairly light to
somewhat hard on the Borg scale. Mean perceived exertion for low active participants
performing cycle ergometer exercise at preferred intensities (LPFC) was 13.3 (SD = 1 .0).
Mean perceived exertion for participants engaged in cycle ergometer exercise at
GO

prescribed intensities was 1 1 .9 (SD = 1.4). Despite the trend toward higher ratings of
perceived exertion reported by participants engaged in preferred compared to prescribed

intensity cycle ergometer exercise differences between these two groups were not

statistically significant. Mean perceived exertion for low active participants engaged in

prescribed intensity walking (LPSW, M = 13 .0, SD = 1.3) was significantly higher than

for participants engaged in walking at preferred intensities (LPFW, M = 10.9, SD = 1.1)

(!: (1,15) = 14. 10, 11 < 0.01, Table 4.6, Figure 4.10). Mean reported perceived exertion
corresponded to ratings on the Borg scale of "moderate" for LPFW and "somewhat hard"
for LPSW.

Self-efficacy
Participants who performed the walking tasks tended to show greater levels of pre

and post exercise self-efficacy than those performing cycling tasks, these differences were

not statistically significant. In addition all groups reported increases in levels of self

efficacy pre to post exercise regardless of exercise assignment. However, only pre to post

exercise increases observed for LPFW were statistically significant (!: (I, 1 5) = 37.97, 11 <

0.01). Low active individuals performing cycle ergometer exercise at preferred (LPFC)

experienced similar changes in pre to post exercise self-efficacy (M = 24.5, SD= 18.1) to

those engaged in prescribed cycle ergometer exercise (LPSC, M = 20.7, SD = 12.1).

However the magnitude of change in pre to post self-efficacy was significantly greater for

LPFW (M = 21.1, SD = 9.2) than for LPSW (M = 5.9, SD = 6.0) (!: (1,15) = 15.13, 11 <

0.01, Table 4.6.).
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Participants mean heart rate responses to the four exercise conditions are

presented in F,gure 4. 1 1 . Mean henrt rate responses were very similar for LPSC (M =
1 1 1 .8 bpm, SD = 4.8) and LPFC (M = 1 1 0.4 bpm, S]2 = 22.0). However heart rate was

significantly higher for LPSW (M = 1 14.4 bpm, SD = 6.2) compared to LPFW (M =
103.2 bpm, SD = 5.3) (I (1,15) = 14.70, R.< 0.01). Furthermore differences were also

observed between LPSW and LPFW at minute five (I (1,15) = 10.26, R < 0.01), minute
ten (E (1,15) = 10.91, n < 0.01 ), minute fifteen (E (1,15) = 1 3.41, R < 0.01) and minute

twenty (F (I, 15) = 1 1. 58, R < 0.01) respectively.

A total of 64 five minute heart rate recordings were obtained from low active

participants engaged in preferred intensity exercise. In all 14 (21 %) of 5 minute heart rate

recordings fell outside a traditional recommended heart rate range (60% - 80% HRmax)
during preferred intensity exercise. Of 1 6 participants engaged in exercise 12 maintained
an intensity that fell within their target heart rate range for the duration of the exercise

session. Exercise heart rates above 80% HRmax were observed at each of 5, 10, 15, and

20 minute data collection points for two participants in LPFC, indicating that these two
individuals spent the duration of the task exercising at heart rates higher than those

traditionally recommended for improving fitness. One participant from LPFW exercised
at intensities corresponding to higher than 80% estimated HRmax during the final 10

minutes of exercise. Finally one participant in LPFW maintained an exercise intensity
that fell below 60% HRmax for the duration of the exercise session.
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Table 4.6.

Physiological and psychological responses for LPSC, LPFC. LPSW and LPFW.
Characteristic

M

SD

M

SD

Pre exercise efficacy

31.7

24.0

33.6

12.8

24.5

18.l

20.6

12. l

LPFC (n = 8)

Post exercise efficacy
Change in efficacy

Mean perceived exertion

Mean heart rate

Post exercise efficacy*

**

Mean perceived exertion**
Mean heart rate*

13.3

19.3

1.0

ll0.4 22.0

Pre exercise efficacy

Change in efficacy

56.2

LPSC (!l = 8)

54.2

11.9

17.8

1.4

111.8 4.8

LPFW (!l= 8)

LPSW (!! = 8)

85.1

6..7

61.8 25.4

1.1

13.0

64.0

6.9

21.1

9.2

10.9

103.2 5.3

• * Denotes significant differences between groups (Q < .05).
• ** Denotes significant differences between groups (Q < .O1).
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55.9
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figure 4.10. Mean perceived exertion (± SE) across time for LPSC (!! =
8), LPFC (n = 8), LPSW (!! = 8), and LPFW (!! = 8)_
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Figure 4. 1 1 . Mean heart rate (± SE) across time for LPSC (ll = 8), LPFC (!!

= 8), LPSW (!! = 8), and LPFW (!! = 8).
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CHAPTER FIVE
DISCUSSION

Introduction

The primary purpose of this study was to investigate the relationship between self

efficacy for exercise and perceived responses to an acute bout of exercise in a group of

Western Australian older adults. Stemming from this purpose were two research questions.

Research question one asked "does a relationship exist between self-efficacy and perceived

exertion during a single bout of exercise at a prescribed intensity?" Research question two
asked «does a relationship exist between self-efficacy and perceived exertion during a

single bout of exercise at a preferred intensity?" A relationship was found to exist between

self-efficacy and perceive · exertion during prescribed but not preferred intensity exercise.

These represent original findings, as there is no known research that has investigated these

relationships during c.ontinuous exercise in older participants at either prescribed or
preferred intensities.

A secondary purpose of study was to observe perceived exertion, magnitude of
change i n pre to post exercise self-efficacy and heart rate responses to acute preferred and

prescribed intensity exercise in low active older participants. This purpose was addressed

b y research questions three, four, and five respectively. Research question three asked "do

low active participants engaged in a bout of cycle ergometer exercise at a preferred

intensity report lower levels of perceived exertion and favourable changes in pre to post

exercise self-efficacy than participants engaged in cycle ergometer exercise at a prescribed
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intensity?"

No significant differences were observed for either perceived exertion or

change in pre to post exercise self-efficacy participants engaged in cycle ergometer

exercise, irrespective of the exercise intensity guide1ines employed.

Research question four asked "do low active participants engaged in a bout of

walking at a preferred intensity report lower levels of perceived exertion and favourable

changes in pre to post exercise self-efficacy than participants engaged in walking exercise

at a prescribed intensity?" Individuals engaged in a bout of walking at preferred intensities

reported lower levels of perceived exertion and greater magnitude of change in pre to post
exercise self.efficacy than those who walked at prescribed intensities.

Research question five asked "do low active participants engaged in a bout of

exercise at preferred intensities experience heart rate responses which fall within a

recommended heart rate training range?" The majority of participants engaged in preferred
intensity exercise in this study selected heart rates that fell within a recommended heart rate

training range. The purpose of the remainder of this chapter is to consider the practical
implications of the findings relating to each ofthe research questions.

Relationship Between Self-efficacy and Perceived Exertion (Prescribed Intensities)
An inverse relationship was found to exist between pre exercise self.efficacy and

perceived exertion (r

=

-.77, ll < .01). In addition an even stronger relationship was

observed between perceived exertion and post exercise self-efficacy (!: = -.82, Jl < .01).
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Therefore the findings of the present study support the existence of a relationship between
self-efficacy and perceived exertion during a single bout of cycle ergometer at prescribed
intensities.

The strength of the relationships between the study variables was similar to those
previously reported (Rudolph & McAuley, 1996). However the findings contrast with
those obtained from earlier research in a sample of older participants employing the same
exercise mode (McAuley & Courneya, 1992), in which a poor correlation between self
efficacy and perception of effort was observed. Rudolph and McAuley (1996) suggested
that failure to adequately control for participant fitness levels by employing estimates might
have contributed to the lack of a strong relationship between self-efficacy and perceived
exertion in the earlier study. A strong correlation was observed in the present study, despite
the fact that relative fitness levels were also based on estimates, in this case obtained from
self-report exercise participation.

Variability in the physiological and psychological

responses associated with the different protocols may have contributed to the lack of
correspondence between findings of the studies.

McAuley & Courneya ( 1992) required participants to complete an incremental
exercise test that was terminated upon reaching 700/o of predicted maximum heart rate (time
to reach this point averaged approximately seven minutes). In the present study, as well as
that conducted by Rudolph and McAuley ( 1996) participants engaged in continuous
exercise for twenty minutes at 70% of age predicted maximum heart.
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Evidence suggests that the cumulative effects of progressive increments in intensity
during a graded exercise test result in higher perceived exertion at a given workload than
during continuous exercise, due to differences in the rate

at

which exertional cues

accumulate (Van Den Burg & Deci, 1986). Perceived exertion is also influenced by
exercise duration, with reduced effort being associated with exercise of twenty minutes
duration, compared with that of shorter duration, probably resulting from greater use of
dissociation strategies during the course of a longer bout of exercise (Rejeski & Ribisl,
1980). Lower mean RPE observed in the present study compared to that of McAuley and
Courneya despite the employment of the same exercise intensity for both groups might
reflect differences in exercise responses resulting from participation in differing exercise
protocols.

It can be argued that, based on the relationship between self-efficacy and perceived
exertion, lower levels of perceived exertion reported by participants in the present study
compared to those observed by McAuley and Courneya (1992) should have resulted in
greater increases in post exercise self-efficacy. In fact, levels of post exercise self-efficacy
were similar for participants in both of these studies. There are a number of possible
reasons to explain these discrepancies. Firstly McAuley and Courneya (1992) administered
a walk I jog self-efficacy questionnaire despite the fact that cycle ergometry was used in
their study. Furthermore activity levels of their participants were not reported. These
issues seem to confound the ability to draw meaningful conclusions between this aspect of
the two studies.
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A significant inverse correlation (r = -.70, � < . 01) was also observed between self
report exercise score and perceived exertion. Those people who did not engage in regular
exercise (based on self-report exercise scores) experienced greater levels of perceived effort
associated with acute exercise at 700/o HRrnax than their more active counterparts. These
findings are consistent with Demello et al. (1987) who reported that trained participants
experienced reduced RPE compared to untrained participants at exercise intensities ranging
from moderate to near maximal.

Such a phenomenon possibly occurs as a result of

enhanced respiratory and metabolic physiological adaptation for exercise in trained
individuals (Carton & Rhodes, 1985; Robertson, 1982). Therefore the relationship between
self-report exercise score and perceived exertion observed in the present study suggests that
the research strategy employed was successful in identifying individuals who differed in
perceptual responses to a given exercise stimulus.

Relationship Between Self-efficacy and Perceived Exertion (Preferred Intensities)

In contrast to the findings for prescribed intensity exercise no significant
relationship was observed between self-efficacy and perceived exertion during either
walking or cycling at a preferred intensity. During preferred intensity exercise lack of
belief in exercise ability was not associated with heightened perceptions of physical strain
experienced during exercise. In addition higher perceptions of effort were not associated
with reduced post exercise estimates of ability. These findings suggest that preferred
intensity guidelines might be useful for buffering the impact of potentially aversive aspects
of exercise such as high levels of perceived effort in low active individuals.
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Post hoe analysis also revealed a significant trend towards higher mean perceived
exertion for PFC compared to PSC. Participants perceived that cycle ergometer exercise at
preferred compared to prescribed intensities required greater effort. It has previously been
stated that those higher in existing self-efficacy are more likely to set challenging goals
when given the opportunity to direct activities. Indeed higher levels of physical strain can
lead to increases in these individuals' degree of endeavour and motivation for future
attempts while optimising physical benefits of exercise (Bandura. 1997; Parfitt et al., 2000).
Therefore the higher levels of perceived exertion resulting from preferred intensity cycle
ergometer exercise might have positive implications for high active and I or highly
efficacious individuals.

From a theoretical perspective, the findings of this study appear to reflect the model
of somatic interpretation proposed by Cioffi (1991). Cioffi proposed that a wide range of
factors, including existing personal beliefs, the demands of certain tasks, and environmental
conditions, interact to influence acute responses to an activity. The design of the present
study did not allow for in-depth analysis of the interaction of all of these variables.
However it is proposed by this author that differences existed in the nature of the
interaction between an important somatic label (perceived exertion), and existing attitudes
and beliefs (including level of self-efficacy) during tasks that differed in their context
(preferred compared to prescribed exercise).

Furthermore it is proposed that these

differences were reflected in the strength of the relationship observed between self-efficacy
and perceived exertion during for the two exercise tasks.
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As was the case with cycling no relationship was observed between self-efficacy
and perceived exertion for participants engaged in walking at preferred intensities. In
addition there was a trend toward higher levels of pre exercise self-efficacy for PFW
compared to the other exercise conditions. Finally mean levels of perceived exertion for
PFW tended to be lower than for PFC. These findings taken together suggest that although
the dissociation of the relationship between self-efficacy and perceived exertion during
preferred intensity exercise is not mode dependent, the benefits resulting from this
phenomenon for less active individuals might be. Self-efficacy theory suggests that for less
efficacious, low active individuals exercise tasks that instil greater levels of self-belief and
reduce perceived strain during exercise, are far more likely to encourage on-going
participation (Bandur� 1997). Therefore it appears from the findings of this study that
preferred intensity walking might represent a favourable alternative for bolstering self
e:fficacy prior to exercise and reducing perceived exertion experienced during exercise
compared to cycle ergometry at either prescribed or preferred intensities.

Mean heart rates observed for both PFC and PFW fell within a range approximating
60 - 800/o HRmax and were consistent with heart rate responses previously reported to
result in improvements in physiological parameters of fitness when maintained consistently
across the course of an exercise program. For instance DeVries (1971) observed that
participation in a six week walk I jog exercise program at between 60 - 800/o HRR resulted
in improvements in aerobic capacity, measured by a sub-maximal graded exercise test, in
over 700/o of participants aged 60 - 79 years. Similarly Badenhop, Cleary, Schaal, Fox, and
Bartels (1983) found that a nine week exercise program at intensities ranging between 3045% HRR were adequate for eliciting improvements in V02 max in groups of people aged
71

60 and above. The current findings therefore provide support for the effectiveness of
exercise at preferred intensities for eliciting physiological responses likely to result in
improvements in cardiovascular fitness.

Responses to Prescribed and Preferred Intensity Exercise (Low Active Individuals)

In the present study mean perceived exertion reported by low active participants
was significantly lower during walking at preferred compared to prescribed intensities. In
addition, change in pre to post exercise self-efficacy was significantly greater for those
participants walking at preferred, than those walking at prescribed intensities. These
observations suggest that preferred intensity walking represents a simple and effective
alternative for low active participants attempting to build confidence in their own exercise
ability. In addition weight bearing exercise such as walking has benefits for reducing the
impact of age related decline in important health-related factors such as bone mineral
density (Holloway, 1998), and has been reported as the preferred choice of exercise by
many older people (Booth et al., 1995).

In contrast no differences were observed for perceived exertion or magnitude of
change in pre to post exercise self-efficacy reported by low active participants engaged in
cycle ergometer exercise at preferred compared to prescribed intensities. These findings
appear to confirm those obtained from PFC and PFW that practical benefits associated with
preferred intensity exercise in terms of reducing perceived effort and increasing self
efficacy might be mode dependant.
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For some older individuals however, walking for exercise does not present a
practical exercise choice. Wear and tear associated with aging such as musculoskeletal
deteriation makes weight bearing exercise requiring ambulation difficult for some people
(Bar-or et al., 1972).

Personal safety is also a consideration when planning outdoor

activities as crime against older people in public places becomes increasingly common.
Exercise on a stationary cycle represents a form of exercise that can be completed within
the home. Therefore despite the fact that in the present study cycle ergometer exercise at
preferred compared to prescribed intensities did not result in any greater reductions in
perceived exertion and increases in pre to post exercise self -efficacy, riding a stationary
cycle at a self -selected intensity still offers a simple alternative for those who find outdoor
exercise difficult, and struggle to acquire the skill of monitoring heart rate during exercise.

The moderate to somewhat hard perceptual ratings observed for walking at
preferred intensities were consistent with previous findings. Moderate relative metabolic
and perceptual intensities have been associated with exercise at preferred levels of exertion
in both young and older populations and groups differing in fitness level (Bar-Or et al.,
1972; Dishman et al., 1994; Farrell et al., 1982). Therefore the present findings provide
support to existing literature that moderate perceptual intensities are chosen by people
asked to select an exercise intensity that they prefer.

However higher exercise intensities were observed in participants performing
preferred compared to prescribed cycle ergometer exercise. This finding corresponds with
those of Parfitt et al. (2000). Interestingly the same was not the case for walking. Hetzler
and colleagues (1991) studied the effects of exercise modality on absolute and relative
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metabolic responses to exercise in young untrained males. They found that given blood
lactate concentrations were observed in the working muscles at lower heart rates during
cycle ergometer compared to treadmill exercise (Hetzler et al., 1991). In a further study
Baldwin et al. (2000) compared physiological responses to relative exercise intensities in
trained and untrained males of similar age. These researchers found that heart rates as well
as blood lactate concentrations were higher at given percentages of maximal exercise
capacity in untrained compared to trained individuals.

It is proposed that in the present study perceptual signals reported to be dominated
by blood lactate concentration during cycle ergometer exercise (Astrand & Rodahl, 1977;
Ekblom & Goldbarg, 1977) accumulated more rapidly for the cycle group compared to
those participating in walking. Based on the findings of Baldwin and colleagues (2000),
low active participants such as those in the present study would have been particularly
susceptible to the onset of metabolic stress during the exercise task due to reduced
physiological adaptation compared to more active participants. Individuals cycling at
preferred intensities may not have possessed the adequate combination of physiology and I
or movement skills required to effectively maintain a lower level of perceived effort,
compared to low active individuals performing the more familiar activity, walking.

In the present study 13 of 16 participants, engaged in either preferred intensity
cycling or walking experienced heart rate responses that fell within a target heart rate
training range for the entire exercise bout. Therefore the present findings suggest that for
healthy older adults exercise at preferred intensities represents a safe method of monitoring
exercise intensity. Chow and Wilmore (1984) studied the pattern of heart rate responses at
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regular intervals throughout the course of an exercise bout similar to the one employed in
the present study. They found that although the mean exercise heart rate fell within a
training range, there was considerable variability in individual heart rate readings to the
extent that 33% fell outside and 25% considerably above a recommended heart rate training
intensity. Possible explanations for differences in the findings of the present study and that
of Chow and Wilmore relate to methodological factors, namely differences in sample age,
duration of exercise, and treadmill versus free walking.

As low active individuals generally exhibit a greater number of cardiovascular risk
factors than more active people (Fox, Bowers & Foss, 1989) the findings within the present
sample are particularly salient for less active members of the community who possess
higher levels of body fat and are heavier than their contemporaries. For this group
relatively poor health status and poor exercise skills represent a potentially dangerous
combination of factors. Therefore the safety benefits of exercise at preferred intensities
should provide reassurance to people in this group.
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CHAPTER SIX

CONCLUSIONS AND RECOMMENDATIONS

The findings of the present study suggest that a relationship exists between self
efficacy and perceived exertion during exercise at prescribed intensities. They also indicate
that the strength of the relationship between these two variables can be manipulated by
altering the exercise environment, in this case, the method of self-monitoring exercise
intensity. These findings suggest paths for future research.

As previously stated a number of important interactions relating to aspects of self
efficacy, perceived exertion, physical activity, and exercise undoubtedly contributed in part
to responses observed in the present study. Given the complex nature of such relationships
the task of establishing causal order and the relative contribution of these interactions was
well beyond the aims and objectives of this research. Studies aimed at establishing the
relative contribution of a range of personal, situational, and environmental factors that
result in acute exercise responses are therefore suggested. In addition, based on the current
findings the cognitive-perceptual model of somatic interpretation proposed by Cioffi (1991)
appears to hold the potential for providing a useful framework on which to base such
research.

Investigations of this nature have the potential to provide information that would
allow exercise professionals to more accurately match an individual's existing beliefs and
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abilities with appropriate exercise alternatives, thus maximising positive aspects of acute
exercise, and ultimately increasing the probability of on-going participation.

The present findings also suggest that for low active older people, walking at
preferred intensities elicit acute responses less likely to result in aversive exercise
experiences than walking at prescribed intensities.

In addition exercise at preferred

intensities may be of great value for encouraging individuals who already possess high
levels of self-efficacy to pursue challenging goals, reap maximum physiological benefits
from exercise participation and maintain motivation to participate. That higher levels of
perceived exertion were not associated with negative effects on self-efficacy during
preferred intensity cycle ergometer exercise suggests that when choice of exercise mode is
limited, allowing less active individuals to select an intensity they prefer may help to
attenuate the impact of negative exercise responses. However this aspect of the findings
needs to be confirmed across a range of exercise modes. Exercise at preferred intensities
appears likely to result in improvements in physiological functioning when maintained over
the course of an exercise regimen. However it is important to note that a limitation of this
study was that only responses to acute bouts of exercise were examined.

Therefore

extrapolation of any long-term benefits needs to be executed with caution. Longitudinal
studies are needed in order to confirm this. Finally, it is also concluded that in healthy
older populations this method of self-monitoring exercise intensity is safe.

In sum, the present findings support the use of preferred intensity guidelines,
increasingly adopted by health agencies, as a simple, safe, and effective method of
minimising negative aspects of exercise, and promoting acute responses likely to encourage
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older people to adopt and maintain an active lifestyle.

The findings provide further

scientific evidence as to the potential benefits of emerging methods of presenting exercise
to participants. They also serve as a reminder that people differ widely in their responses to
varying exercise situations, and that these differences need to be carefully considered if
strategies aimed at increasing participation in exercise and physical activity are to be
successful.

78

REFERENCES
Allen, P., & Pandolph, K. (1977). Perceived exertion associated with breathing
hyperoxic mixtures during submaximal work. Medicine and Science in Sports. 9, 122127.
American College of Sports Medicine (1998). The recommended quantity and
quality of exercise for developing and maintaining cardiorespiratory and muscular
fitness, and flexibility in healthy adults. Medicine and Science in Sports and Exercise,
� 975-991.
American College of Sports Medicine (2000). Guidelines for exercise testing and
prescription (7th ed.) Williams & Wilkins. Philadelphia.
Armstrong, T., Bauman, A., & Davies, J. (2000). Physical activity patterns of
Australian adults. Results of the 1999 national physical activity survey. Canberra:
Australian Institute of Health and Welfare.
Arrent, S., Landers, D., & Etnier, J. (2000). The effects of exercise and mood in
older adults: A meta analysis. Journal of Aging and Physical Activity, 8, 407-430.
Astrand, P. (1992). Why exercise? Medicine and Science in Sports and
Exercise, 24, 153-162.
Astrand, P. & Rodahl, K. (1986). Textbook of work physiology (3rd ed).
Singapore: McGraw-Hill
Australian Bureau of Statistics. (1995). Proiections of the populations of
Australia states and territories. Report No. 3222.0.
Australian Bureau of Statistics and Social Policy Directorate. Older people in
New South Wales: a profile. Sydney: Australian Government Publishing Service. 1995.

Australian Institute of Health and Welfare (1999). Mathers, C., Vos, T., &
Stevenson, C. The burden of disease and injury in Australia, AIHW publication PHE
17. Australian Institute ofHealth and Welfare, Canberra 1999.
Badenhop, D., Cleary, P., Schaal, S., Fox, E., & Bartels, R. (1983).
Physiological adjustments to higher or lower intensity exercise in elders. Medicine and
Science in Sports and Exercise, 2, 496-502.
Baldwin, J., Snow, R., & Febbraio, M. (2000). Effect of training status and
relative exercise intensity on physiological responses in men. Medicine and Science in
Sports and Exercise, 32, (9), 1648-1654.
Bandura, A. ( 1977). Self efficacy: Toward a unifying theory of behavioural
change. Psychological Review. 84, (2). 191-215.
Bandura, A. (1986). Social foundations ofthought and action. Englewood cliffs,
N.J.. Prentice Hall.
Bandura, A. (1989). Human agency in social cognitive theory. American
Psychologist, 44, 1175-1184.
Bandura, A. (1990). Perceived self efficacy in the exercise ofpersonal agency.
Applied Sport Psychology,. 2, 128-163.
Bandura, A., (1997). Self-efficacy: the exercise of control. New York: Freeman
& Co.
Bar-Or, 0., Skinner, J., Buskirk, E., & Borg, G. (1972). Physiological and
perceptual indicators of physical stress in 41 - 60 - year old men who vary in
conditioning level and in body fatness. Medicine and Science in Sports and Exercise, 4,
96-100.
Belman, M. & Gaesser, G. (1991). Exercise training below and above the lactate
threshold in the elderly. Medicine and Science in Sports and Exercise, 23, 562-568.

Bijnen, F., Feskens, E., Casperson, C., Giampaoli, S., Nissinen, A., Menotti, A.,
Mosterd., W. & Kromhout, D. ( 1996). Physical activity and cardiovascular risk factors
among elderly men in Finland, Italy and the Netherlands. American Journal of
Epidemiology,. 143, (6), 553-56 1.
Booth, M., Owen, N., Bauman, A., & Gore, C. (1995) Active and inactive
Australians: assessing and understanding levels of physical activity. Canberra.
Commonwealth of Australia.
Borg, G. (1962). Perceived exertion: A note on history and methods. Medicine
and Science in Sport and Exercise 5, 90-93
Borg, G. ( 1985). An introduction to Borg's R.P.E. Scale. Michigan: Mouvement
Publications.
Cafarelli, E. ( 1982). Peripheral contributions to the perception of effort.
Medicine and Science in Sport and Exercise, 14, (5), 382-389.
Carton, R.& Rhodes, E. ( 1985). The effects of endurance training upon ratings of
perceived exertion. The Australian Journal of Science and Medicine In Sport, 17, 1924.
Casperson, C., Christenson, G., & Pollard, R. (1986). Status of the 1990 physical
fitness and exercise objectives - evidence from NHIS 1985. Public Health Rq,orts, 101,
587-592.
Casperson, C., Merritt, K., & Stephens, T. (1994). Advances in exercise
adherence. Dishman, R (Ed.). Champaign, II. Pp. 73-110.
Casperson, C., Powell, K., & Christenson, G. (1985). Physical activity, exercise
and physical fitness. Public Health Reports, 100, 125-13 1.

�\

Chow, R., & Wilmore, J. ( 1 984). The regulation of exercise intensity by ratings
of perceived exertion. Journal of Cardiac Rehabilitation, 4, 382-387.
Cioffi, D. (1991). Beyond attentional strategies: A cognitive perceptual model of
somatic interpretation. Psychological Bulletin, 109, 25-4 1.
Desharnais, R., Bouillon, J., & Godin, G., (1986). Self-efficacy and outcome
expectations as determinants of exercise adherence. Psychological Reports, 59, 1 1 551 159.
DeVries, H. (1971 ). Exercise intensity threshold for improvement of
cardiovascular-respiratory function in older men. Geriatrics, 26, 94-101.
Dimeo, F., Baur, M., Varahram, I., Proest, G., & Halter, U. (2001}. Benefits
from aerobic exercise for patients with depression: A pilot study. British Journal of
Sports Medicine, 35, 1 14- 1 1 7.
Dishman, R. (1994). Prescribing exercise intensity for healthy adults using
perceived exertion. Medicine and Science in Sport and Exercise, 26, (9), 1087-1 094
Dishman, R., Farquhar, R., & Cureton, K. (1 994). Responses to preferred
intensities of exertion in men differing in activity levels. Medicine and Science in
Sport and Exercise, 26, (6). 783-790.
Dishman, R., & Gettman, L. (1 980). Psychobiologic influences on exercise
adherence. Journal of Sport Psychology, 2, 295-3 1 0.
Dishman, R., Patton, R., Smith, J., Weinburg, R., & Jackson, A. (1987). Using
perceived exertion to prescribe and monitor exercise training heart rate. International
Journal of Sports Medicine, 8, 208-213.
Ekblom, B. & Golgbarg, A. (1972). The influence of physical training on
perceived exertion. Acta Physiologica Scandinavia, 83, 399-406.

Eston, R., & Connolly, D. (1996). The use of Ratings of Perceived Exertion for
exercise prescription in patients receiving Beta-Blocker therapy. Sports Medicine, 21,
(3), 176-190.
Farrell, P., Gates, W., Maksud, M., & Morgan, W. (1982). Increases in plasma b
endorphin/ b-lipotropin immunoreactivity after treadmill running in humans. Journal of
Applied Physiology,52, 1245-1249.
Fox, E., Bowers, R, & Foss, M. (1989). The Physiological Basis of Physical
Education and Athletics. (4th ed). Dubuque. Wm.C. Brown.
Gamberale, F. (1972). Perceived exertion, heart rate, oxygen uptake and blood
lactate in different work operation. Ergonomics, 15, 545-554.
Gore, C., & Edwards, D. (1992). Australian fitness norms: a manual for fitness
assessors. Adelaide. The Health Department Foundation
Hardy, C., Hall, E., & Prestholdt, P. (1986). The mediational role of social
influence in the perception of exertion. Journal of Sport P�chology, 8, 88-104.
Hardy, C., & Rejeski, W. (1989). Not what, but how one feels: The
measurement of affect during exercise. Journal of Sport and Exercise Psychology, 11,
304-317.
Hetzler, R, Seip, R, Boutcher, S., Pierce, E., Snead, D., & Weitman, A. (1991).
Effect of exercise modality on ratings of perceived exertion at various lactate
concentrations. Medicine and Science in Sport and Exercise, 23, (1), 88-92.
Hogan, P., & Santomier, J. (1984). Effect of mastering swimming skills on older
adults' self -efficacy. Research Quarterly for Exercise and Sport, 55, 294-296.

Hoidrup, S., Sorensen, T, Stroger, U., Lauritzen, J., Schroll, M., & Gronbaek, M.
(2001). Leisure-time physical activity levels and changes in relation to risk of hip
fracture. American Journal ofEpidemiology, 154, 60-68.
Holloway, J. (1998). A summary chart: Age related changes in women and men
and their possible improvement with training. Journal of Strength and Conditioning
Research, 12, (2), 126-128.
Johnson, J., & Siegal, D. (1987). Active vs. passive attentional manipulation and
multi-dimensional perceptions of exercise intensity. Canadian Journal of Sport Science,
� 41-45.
Jones, J., & Cale, A. (1989). Changes in mood and cognitive funtioning during
long distance running- an exploratory investigation. Physical Education Reviews, 12,
78-83.
Kasari, D. (1976). The effects of exercise and fitness on serum lipids in college
women. Unpublished Masters Thesis, University of Montana, Missoula, MT.
Katz, S. (1983). Assessing self -maintenence. Journal of the American Geriatric
Society, 31, 721-727.
Khatri, P., Blumenthal, J., Babyak, M., Craighead, W., Herman, S., Balbewicz,
T., Madden, D., Doraiswanny, M., Waugh, R., & Krishnan, K. (2001). Effects of
exercise training on cognitive functioning among depressed older men and women.
Journal of Aging and Physical Activity, 9, 43-57.
Kiely, D., Wol:( P., Cupples, L., Beiser, A., & Kannel, W. (1994). Physical
activity and stroke risk: The Framingham Study. American Journal of Epidemiology,
140, (7). 608-620.
Kriska, A. (2000). Physical activity and Type 2 diabetes mellitus. Sports
Medicine, 29, (3), 147-151.

Leventhal, H. & Everhart, P. (1979). Emotion, pain and physical illness: in: C.E
Izard (Eds). Emotions in Perconality and Psychopathology. New York. Plenum Press.
Lewis, S., Thompson, P., Areskog, N., Vodak, P., Marconyak, M., DeBusk, R,
Mellen, S., & Haskell, W. (1980). Transfer effects of endurance training to exercise
with untrained limbs. European Journal of Applied Physiology, 44, 25-34.
MacDougall, J., Wenger, H., & Green, H. (1991). Physiological Testing of The
High Performance Athlete. ( 2nd ed). Champaign: Human Kinetics.
Maddux, J. (1995). Self-efficacy theory. In Maddux J (Ed.), Adaptation and
Adjustment: Theory, Research, and Application (pp. 3-27). Champaign: Human
Kinetics.
Martinson, B., O"Connor, P., & Pronk, N. (2001). Physical inactivity and short
term all cause mortality in adults with chronic disease. Archives of lnternal Medicine,
161, 1173-1180.
McArdle, W., Magel, J., Delio, D., & Chase, I. (1978). Specificity of training on
V02 max and heart rate changes during running and swimming. Medicine and Science
in Sport and Exercise, 10, 16-20.
McAuley, E. (1991). Efficacy, attributional, and affective responses to exercise
participation. Journal of Sport and Exercise Psychology, 13, 382-393.
McAuley, E. (1993). Self-efficacy and the maintenance of exercise participation
in older adults. Journal of Behavioural Medicine, 16, 103-113.
McAuley, E., Courneya, K., & Lettunich, I. (1991). Effects of acute and long
term exercise on self-efficacy responses in sedentary, middle aged males and females.
The Gerontologist, 31, 534-542
McAuley, E., & Courneya, K. (1992). Self-efficacy relationships with affective
and exertion responses to exercise. Journal of Behavioural Medicine, 22, 312-316.

McAuley, E., & Jacobson, L. ( 1991). Self efficacy and exercise participation in
sedentary adult females. American Journal ofHealth promotion, 5, (3). 185-191.
McAuley, E., & Mihalko, S. ( 1997). Measuring Exercise Related Self-efficacy.
Manuscript in preparation.
McAuley, E., Shaffer, S., & Rudolph, D. ( 1995). Affective responses to acute
exercise in elderly impaired males: The moderating effect of self-efficacy and age.
International Journal of Aging and Human Development, 41, 13-27.
McGuire, F., Boyd, R., & Tedrick, R. ( 1996). Leisure and aging: ulyssean
living in later life. Champaign. Sagamore Publishing.
Morgan, W. ( 1973). Psychological factors influencing perceived exertion.
Medicine and Science in Sport and Exercise, 5, 97-103.
Morgan, W., & Pollock, M. ( 1977). Psychological characteristics of elite
runners. Annual New York Acadamy of Sciences, 301, 382-403.
Noble, B., & Robertson, R. ( 1996). Perceived exertion. Champaign. Human
Kinetics.
O'Brien Cousins, S. (1996). Exercise cognition among elderly women. Journal
of Applied Sport Psychology, 8, 131-145.
Owen, N., & Bauman, A. ( 1992). The descriptive epidemiology of a sedentary
lifestyle in Australia. International Journal of Epidemiology, 21, (2). 305-310.
Owen, N., & Lee, C. ( 1989). Development of behaviourally based policy
guidelines for the promotion of exercise. Journal of Public Health Policy. Spring, 4361.

Parfitt, G., Rose, E., & Markland, D. (2000). The effect of prescribed and
preferred intensities on psychological affect and the influence of baseline measures of
affect. Journal of Health Psychology, 5, (2), 231-240.
Pennebaker, J., & Lightner, J. (1980). Competition of internal and external
information in an exercise setting. Journal of Personality and Social Psychology, 39,
165-174.
Pollock, M., Carroll, J., Graves, J., Leggett, S., Braith, R, Limacher, M., &
Hagberg, J. (1991). Injuries and adherence to walk/jog and resistance training in the
elderly. Medicine and Science in Sport and Exercise, 23, (10). 1194-1200.
Psaty, B., Furburg, C., Kuller, L., Cushman, M., Savage, P., Levine, D., O'Leary,
D., Bryan, R, Anderson, M., & Lumley, T. (2001). Association between blood
pressure level and the risk of myocardial infarction, stroke, and total mortality.
Archives oflnternal Medicine, 161, 1183-1192.
Reaven, P., McPhillips, I., Barrett-Connor, E., & Criqui, M. (1990). Leisure time
exercise and lipid and lipoprotein levels in an older population. Journal of the
American Geriatrics Society, 38, 847-854.
Rejeski, W.J. (1985). Perceived exertion: An active or passive process?. Journal
of Sport Psychology, 7, 371-378.
Rejeski, W.J., & Ribisl, P. (1980). Expected task duration and perceived effort:
An attributional analysis. Journal of Sport Psychology, 2, 227-236.
Rhodes, R, Martin, A., Taunton, J., Rhodes, E., Donnelly, M., & Elliot, J.
(1999). Factors associated with exercise adherence among older adults. Sports
Medicine, 28, (6), 397-411.
Robertson, J. (1982). Central signals of perceived exertion. Medicine and
Science in Sport and Exercise, 14, (5), 390-396.

Robertson, R, Gillespie, R, Mccarthy, J., & Rose D. (1979). Differentiated
perceptions of exertion: Part 1. Mode of integration of regional signals. Perceptual and
Motor Skills, 49, 683-689.
Rogers, M., & Evans, W. (1993). Changes in skeletal muscle with aging: Effects
of exercise training. Exercise and Sport Science Reviews.
Roth, D. (1989). Acute emotional and psychophysiological effects on aerobic
exercise. Psychophysiology, 26, 593-602.
Rudolph, D., & McAuley, E. (1996). Self-efficacy and perceptions of effort: A
reciprocal approach. Journal of Sport and Exercise Psychology, 18, 216-223.
Sallis, J., & Hovell, M. (1990). Determinants of exercise behaviour. Exercise
and Sport Science Reviews. 307-330. Baltimore: Williams & Wilkins.
Schwarzer, R., & Renner, B. (2000). Social cognitive predictors of health
behaviour: Action self-efficacy and coping self-efficacy. Health Psychology, 19, (5),
487-495.
Seip, R., Snead, D., Pierce, E., Stein, P., & Weitman, A. (1991). Perceptual
responses and blood lactate concentration : Effect of training state. Medicine and
Science in Sport and Exercise, 23, 80-87.
Seraganian, P. (1993). Exercise psychology. Toronto: John Wiley & Sons.
Shephard, R. ( l 995a). Physical activity, fitness and health: The current
consensus. QUEST, 47, 303.
Shephard, R. (1995b). Physical activity, health and well being at different life
stages. Research Quarterly for Exercise and Sport, 66, (4), 298-302.
Sidney, K, & Shephard, R. (1976). Attitudes toward health and physical activity
in the elderly. Medicine and Science in Sport and Exercise, 8, 246-252.

Sidney, K., & Shephard, R. (1977a). Activity patterns of elderly men and
women. Journal of Gerontology, 32, 25-32.
Sidney, K., & Shephard, R. (1977b). Perception of exertion in the elderly.
effects of aging, mode of exercise and physical training. Perceptual and Motor Skills,
� 999-1010.
Skinner, J., Hustle,R, Bersteinova, V., & Buskirk, E. (1973). Perception of effort
during different types of exercise and under different envinromental conditions.
Medicine and Science in Sport and Exercise, 5, 110-115.
Smith, C., & Storandt, M. (1997). Physical activity participation in older adults:
A comparison of competitors, non competitors and non exercisers. Journal of Aging and
Physical Activity.
Somers, A. (1982). Long term care for the elderly and disabled: A new health
priority. New England Journal of Medicine, 307, 221-226.
Spirduso, W. (1995). Physical dimensions of aging. Champaign. Human
Kinetics.
Stamford, B. (1976). Validity and reliability of participant ratings of perceived
exertion. Ergonomics, 19, 53-60.
Stoudemire, N., Wideman, L., Pass, K., McGinnes, C.,Gaesser,G., & Weitman,
A. (1996). The validity of regulating blood lactate concentration during running by
ratings of perceived exertion. Medicine and Science in Sport and Exercise, 28, (4), 490495.
Tate, A., & Petruzzello, S. (1995). Varying the intensity of acute exercise:
implications for changes in affect. Sports Medicine and Physical Fitness, 35, 295-302.

Tanaka, K. (1997). "Quality of life" and the compression of morbidity. Journal
of Aging and Physical Activity, 5, 79-86.
Taylor, A. (1992). Aging: A normal degenerative process -with or without
regular exercise. Canadian Journal of Sport Science, 17, 163-167.
Treasure, D., & Newbery, D. (1998). Relationship between self-efficacy,
exercise intensity and feeling states in a sedentary population during and following an
acute bout of exercise. Journal of Sport and Exercise Psychology, 20, 1-11.
Trine, M., & Morgan, W. (1995). Influence of time of day on psychological
responses to exercise. Sports Medicine, 20, (5), 328-337.
Van Den Burg, M., & Ceci, R. (1986). A comparison ofa psychophysical
estimation and a production method in a laboratory and a field condition. In Perception
of Exertion and Physical Work, ed. G. Borg and D. Ottoson, 35-46. London:
MacMillan
Watt, B., & Grove, R. (1993). Perceived exertion: antecedents and applications.
Sports Medicine, 15, (4), 225-241.
Weinberg, R., Gould, D., Yukelson, D., & Jackson, A. (1981). The effect of pre
existing and manipulated self-efficacy on a competitive muscular endurance task.
Journal of Sport Psychology, 4, 345-355.
Weltman, A. (1995). The blood lactate response to exercise: Champaign.
Human Kinetics.
Weitman, A., Snead, D., Stein, P., Seip, R., Schurrer, R., Rutt, R., & Weitman, J.
(1990). Reliability and validity of a continuous incremental treadmill protocol for the
determination of lactate threshold, fixed blood lactate concentrations and V02 max.
International Journal of Sports Medicine, 11, 26-32.

Wessman, A. (1979). Moods: Their personal dynamics and significance. In
Izzard, C (Ed.), Emotions in personality and psychopathology (pp. 73-101). New
York: Plennum Press.
White, A., Fehlauer, C., Hanover, R., Johnson, C., & Dustman, R. (1998). Is
V02 max an appropriate indicator fitness indicator for older adults. Journal of Aging
and Physical Activity, 6, 303-309.
Williams, J., & Eston, R. (1989). Determination of the intensity dimension in
vigorous exercise programmes with particular reference to the use of ratings of
perceived exertion. Sports Medicine, 8, (3), 177-189.
Young, A., Cymerman, A., & Pandolph, K. (1982). Differentiated ratings of
perceived exertion are influenced by high altitude exposure. Medicine and Science in
Sports and Exercise, 14, 223-228.

<\ \

APPENDIX A

National Physical Activity Guidelines

Th ink of
movement as an
opportun ity, not
an i nconvenience

Movement in
modern ti mes
The technology of today has reduced
much of the need for human
movement Cars now reduce the need
for walking. Machines carry out heavy
work for us. Home entertainment such
as TVs, videos and computers keep us
inactive for long periods of time.
The need for even small amounts of
movement or physical activity in the
course of our daily lives has been
reduced. For example, the effort
required changing channels on TV,
or to open the garage door has been
eliminated for many by the use of
remote control technology. The effort
of washing dishes and clothes has been
replaced by the automatic dishwasher
and clothes washing machines. Even
the need to move to communicate
has been reduced by the hand-held
telephone and electronic mail (e-mail)
in the office.

The need for movement
All of these changes have come upon
us gradually, almost unnoticed, with
advances in technology. Yet the h uman
body was designed to move. Through
hundreds of thousands of years of
evolution, h umans have been active
in the process of suNival-hunting,
gathering or farming food, collecting
fuel and participating in manufacture
and commerce.
Decreases in activity in society have
been associated with an increase in
obesity and other health problems.
Without awareness of these problems,
h umans have begun to enthusiastically
embrace the benefits of machines and
to consider 'unnecessary' movement
as an inconvenience. This is combined
with our social attitudes that the more
appliances we have to do things for
us, the more successful we are.

Changing our mind-set
about movement
Underlying all education about
increased physical activity for health
must be a change in our attitude
towards movement. If all movement is
regarded as an opportunity to improve
health rather than as a time-wasting
i nconvenience, the benefits of modern
technology can be enjoyed without
the negative health consequences.

FO A TRA LIAN
Be active every day in as
many ways as you can
The health benefits of
becoming more active

I -

-;��

-_-:- -:J

Make a habit of
walking or cycling
instead of using
the car, or do
things yourself
i nstead of using
labour-saving
machines.

The increase in effort-saving technology
in modern societies has coincided with
increasingly busy lifestyles. Hence, we
not only have less need to be active,
but seem to have less time. However, it
is possible to regain some of the health
benefits of regular movement through
being more active i n everyday life.
Recent research has shown that even
the most inactive or sedentary people
can gain health benefits if they become
even slightly more active. Based on
these findings, governments around
the world have now
identified increased
physical activity as a
priority in improving
the health of their
populations.

Ways of increasing
activity
Small increases in daily activity can
come from small changes carried out
throughout the day. For example,
making a habit of walking or cycling
instead of driving or riding i n a car;
doing some gardening; walking up
stairs instead of using the lift or an
escalator; and/or doin g things by
hand instead of using labour-saving
machines. All these things can add
to the level of daily p hysical activity.
It is important to remember that some
activity is better than none, and more
is better than a little.

Being and thinking
active
Being active i n lots of l ittle ways
throughout the day, combined with
an attitude that regards a l l forms of
physical activity as an opportunity to
improve our health, will help increase
the amount of physical activity we carry
out and improve our well-being. Being
active i n small ways is likely to provide
health advantages to almost all people,
irrespective of age, body weight, health
condition or disability.

bout the Guideli nes

Definition

The physical activity guidelines for Australians have
been developed through extensive consultations with
a wide range of experts in physical activity 1 . They
i ncorporate recent thinking about physical activity for
health 2 , in addition to the more widely understood
concepts of exercise3 for fitness4 .

For the purpose of this document the
following definitions have been adopted:
1

Physical activity refers to any activity that
involves significant movement of the
body or l imbs.

G uidelines 1 to 3 stress the importance of all forms
of movement5 , including moderate-intensity physical
activity6, particularly in those who are currently
i nactive. Guideline 4 illustrates the added health and
fitness benefits which can be gained from higher
levels of physical activity or exercise. The guidelines
refer to the minimum level of physical activity required
for the attainment of good health and a healthy body
weight. They are not meant for high level fitness or
sport training. They also do not i nclude the warm-up,
cool-down and stretching requirements of more
vigorous sports or exercise.

2

Health, i n this i nstance, refers to
metabolic well-being as reflected in low
risk levels of blood fats, blood pressure
and body weight as well as general
physical and mental well-being.

3

Exercise is a type of physical activity

For best results, the guidelines should be combined
with an ongoing pattern of healthy eating. I n general,
this means eating a wide variety of foods including
plenty of breads and cereals (preferably wholegrain),
vegetables (including legumes) and fruits. It a lso
involves choosing foods which are low in fat,
particularly saturated fat, and also low in salt. Only
a moderate amount of sugars and foods containing
added sugar should be chosen, and for those who
drink alcohol, it should be done in moderation .
Dietary Guidelines for Australians can be obtained
from government departments of health or
community health centres.

defined as a planned, structured and
repetitive body movement done to
i mprove or maintain physical fitness.
4

Fitness relates to the capacity of the

heart and lungs to s upply oxygen-rich
blood to the working muscles and the
capacity of the m uscles to use oxygen
to produce the energy for movement.
5

Movement is defined here as any motion
of the body and limbs.

6

Moderate-intensity physical activity will

cause a slight, but noticeable, i ncrease in
breathing and heart rate and may cause
light sweating in some people.
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Health Risk Questionnaire
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Pre Test questionnaire
Personal details
Name
Age

Dof B

Gender

Address
Contact phone numbers
Occupation

Employer

Emergency contact number

Regular physician
� ...... . � ·....

Medical
1..

Has your doctor ever said that you have heart trouble ?

2.

Do you frequently have pains in your heart or chest region?

3.

Do you often feel faint or have severe dizzy spells?

4.

Ras your doctor ever told you that your blood pressure is too high and that you may have a
problem with your blood pressure?

5.

Do you have any bone or joint problems such as arthritis or an old sporting injurf which you
or your doctor think may be made wo�e if you exercise?

6.

Please list

I.

Have you ever suffered from a stroke?

7. Are you male and over 35 years or female and over 45 years?
8.

Is there any other medical or health reason that you can think of which would prevent you
from undertaking a fitness evaluation and increasing your physical activity?
list

9.

l

Please

f

f
i
I
,!.

Do you take any medication which you or your doctor think may affect our fitness
measurements or affect you during or after a fitness evaluation or during an exercise
programme?

10. Are you on any medication at all at the moment?

I

APPENDIXC

Self-report Exercise Questionnaire
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PERSONAL DETAIL SHEET

Yes, I am interested in participating in a research study aimed at finding ways to make it easier for
people to begin and maintain regular exercise as part of a healthy lifestyle. I understand that by
providing these details I am under no obligation to participate in the study and that if I do choose to
participate I am free to withdraw at any time and for whatever reason.
NAME: ......................................................................

SUBURB..............................................

CONTACT TELEPHONE AND CONVENIENT CONTACT TIME.................................................
AGE. ...............
(APPROX.) ..................

HEIGHT (APPROX.)............ .

BODY WEIGHT

Please complete the following record of your average weekly exercise participation. This
refers to specific exercise such as walking and fitness classes as opposed to incidental
exercise during shopping, work around the house etc. Circle the number closest to the
correct response. Thankyou.
Frequency

Intensity

5

Daily or almost daily

4

3 to 5 times per week

3

I to 2 times per week

2

A few times per month

I

Less than once per month

5

Sustained heavy breathing and perspiration (extremely hard)

4

Heavy breathing and perspiration (moderate to hard)

3

Moderately heavy-breathing as in brisk walking (moderate)

2
1
Time

Moderately heavy breathing as in casual walking (light/moderate)
Very easy as in stretching (light)

4

Over 30 min

3

20 to 30 min

2

10 to 20 min

1

Under.10.min

J

APPENDIX D

Self-efficacy Scales

NAME
ID

Please indicate below how confident you arc that you can succcssfl.Jlly carry out each of
the activities listed bdow
I BELIEVE TIIAT I CAN RIDE TII E EXERCISE BIKE:

'"'

For 5 minulc" at a moderately fast 11acc !!elected by my!IClf without !dfiJllline
()

JO

20

w

NOT AT ALL
CONFIDENT

..II)

50

MODERATELY
CONFIDENT

70

""

'Ill

I oo

HIGHLY
CONFIDENT

For IO minutes at a moderately fasl pace selected hy mysclr without st11ppinl!
()

JO

20

JO

NOT AT ALL
CONFIDENT

40

50

60

70

80

90

MODERATELY
CONFIDENT

J(XJ

IIIGI-ILY
CONFIDENT

For 15 minulc.'1 at a moderately fast pace !IClccted h�· myself without stoppinJ!

0

IO

20

NOT AT ALL
CONFIDENT

30

411

50

60

711

80

90

MODERATELY
CONFIDENT

JOO

HIGHLY
CONFIDENT

""

For 20 minutes at a moderately fast pace selected h)' myself without llloppinf!
0

JO

20

JO

NOT AT ALL
CONFIDENT

40

50

60

70

MODERATELY
CONFIDENT

9()

JOO
HIGHLY
CONFIDENT

For 25 minute.'! at a moderately fast pace selected by my!IClf without !>1011pinJ!,

0

10

20

30

NOT AT ALL
CONFIDENT

40

50

60

70

XII

MODERATELY
CONFIDENT

90

1 00

IIIGHLY
CONFIDENT

For JO minutes at a moderately fa!I pace selected by mysclr without stoppinl!
0

)()

20

JO

40

NOT AT ALL
CONFIDENT

50

60

70

80

9()

100

MODERATELY
CONFIDENT

HIGHLY
CONFIDENT

For 35 minutes al a moderately fast pace §elected by myself without sto11ping

()

10

20

NOT AT ALL
CONFIDENT

JO

40

50

(i()

70

80

MODERATELY
CONFIDENT

90

JOO

lllGHLY
CONFIDENT

For 40 minutes al a moderately fast pace sclccted hy my�lf without stop11in�

()
NOT AT ALL
CONFIDENT

IO

20

JO

40

50

MODERATELY
CONFIDENT

60

70

80

9()

JOO

IIIGHLY
CONFIDENT

NAME
I D_ _ __

Please indicate below how confident you arc thal you can succcssf\Jlly carry out each of
the activities listed bdow.
I BELIEVE TIIAT I CAN WALK:
For 5 minutes wilhin my hcurt rate training :,.one withoul ,itoppin�

KO

•m

8()

'J()

80

'J(J

KO

90

KO

90

70

80

90

For 35 minutes within my heart rate traininJ?, wne wilhoot !ltopping
51'
Ill
71l
41l
0
Jo
20
60

Sil

'JO

{)

NITT AT ALL
CONFIDENT

10

20

m

40

50

(i(J

MODERATELY
CONFIDENT

70

100

IIIGIILY
CONFIDENT

For to minute, within.. my heart r1th.- lrainin1,: :,.one 1wilh11ut sto11ping

0

10

NITT AT ALL
CONFIDENT

20

_,(j

40

50

(,()

MODERATELY
CONFIDENT

70

100

IIJGIILY
CONFIDENT

For 15 minutes within my heart rate training wnc �·ithout stopping
0

Ill

Nar AT ALL
CONFIDENT

20

30

40

50

60

MODERATELY
CONFIDENT

70

100

HIGHLY
CONFIDENT

For 20 minutu "·ithin my heart rate training wnc Y,ithout 5topping
0

JO

NITT AT ALL
CONFIDENT

20

30

40

50

MODERATELY
CONFIDENT

60

70

JOO

IJIGHLY
CONFIDENT

For 25 minutes within my heart rate training wnc without stop11ing
0

JO

NITT AT ALL
CONFIDENT

20

30

40

50

MODERATELY
CONFIDENT

60

70

I 00
IHGHLY
CONFIDENT

For 30 minutes within my heart rate training wnc �-i1hout stopping
0

JO

20

30

40

50

(,()

MODERATELY
CONFIDENT

NOT AT ALL
CONFIDENT

NOT AT ALL
CONFIDENT

100

IJIGHLY
CONFIDENT

MODERATELY
CONFIDENT

IOO
HIGHLY
CONFIDENT

For 40 minutes within my heart rate training 1",0nc wilhout 5lopping
0

NOT AT ALL
CONFIDENT

JO

20

30

,!()

50

MODERATELY
CONFIDENT

(,0

70

80

90

IOO

IJIGllLY
CONFIDENT

NAME
ID- Please indicate below how confident you arc that you can successfully carry oul each or
the activities listed below.
I Bt:UEVE THAT I CAN WALK:
For � minulcs at a modcralc fa!lt pace selected by rnyHClr without !flopping
It)
NOT AT ALL
CONFIDENT

20

30

40

70

50

KO

'JO

IIJO
IIJGIILY
CONFIDENT

MODERATELY
CONFIDENT

For 10 minutc!I at a moderate fa!lt pace sclcdcd by m)'!IClf "·ithout stopping
()

JO

NOT AT ALL
CONFIDENT

20

:m

411

50

(ifl

70

KO

'JO

IOO
HIGHLY
CONF)DENT

MODERATELY
CONFIDENT

For 15 minute!! at a moderate fast pace sclccled hy m)·scJr "·ithout stopping
0

JO

20

NOT AT ALL
CONFIDENT

JO

40

50

(10

70

RO

90

lflfl
HIGHLY
CONFIDENT

MODERATELY
CONFIDENT

For 20 minutes at a moderate fa-rt pace selected by myself without stopping
0

IO

20

)0

40

so

60

70

80

90

HIGHLY
CONFIDENT

MODERATELY
CONFIDENT

NOT AT ALL
CONFIDE I-IT

JOO

For 25 minutes at a moderate fafl pace l!Clccted by my!IClf without slopping
0

IO

NOT AT ALL
CONFIDENT

20

10

40

70

50

MODERATELY
CONFIDENT

For JO minutes at a moderate fast pace llClccted by myself "·ithout stopping
0

IO

20

10

40

70

50

MODERATELY
CONFIDENT

NOT AT ALL
CONFIDENT

80

'){)

so

90

80

90

80

90

J(X)

HIGHLY
CONF)DEJ\'T

HK)
HIGHLY
CONFIDENT

For JS minutes at a moderate fast pace sclctled by myself without stoppin�
0

JO

20

30

40

so

70

MODERATELY
CONFIDENT

NOT AT ALL
CONFIDENT

1(1(}

HIGHLY
CONFIDENT

For 40 minutes at a moderate fast pace selected by myself without stoppin�
0
NOT AT ALL
CONFIDENT

JO

20

10

40

50

MODERATELY
CONFIDENT

60

70

HK)
HIGHLY
CONFIDENT

-

•
NAME ___ _ __�ID_ _ __

Please indicate below how confident you arc that you can succcssfi1lly carry out each of
the activities listed below
I Bt:Llt:Vt: THAT I CAN RIDE Tiff EXERCISE BIKE:
For 5 minute.� "ithin m)' heart rate trainine mnc "·ithout �opf!in�

II

I II

2(1

:w

NOT AT ALL
CONFIDENT

,11

so

.·,o

70

kO

'I()

100

HIGHLY
CONFIDENT

MODERATELY
C<>NFIDENT

For 10 minutC!ll within my heart rate traininJ! :mnc without !ltoppine

II

Ill

NOT AT ALL
CONFIDENT

211

JO

'"

50

60

70

80

'Ill

l(KJ

HIGHLY
CONFIDENT

MODERATELY
CONFIDENT

For IS minutn 1'ithin my heart rate trainine :,.one without !Jtoppine

II
NOT AT ALL
CONFIDE,'T

10

20

30

411

so

(.}

70

kO

'I()

100

HIGHLY
CONFIDENT

MODERATELY
CONFIDENT

For 20 minutct within my heart rate trainine wnc without �toppinJ?,

II

IO

NOT AT ALL
CONFIDENT

20

JO

,11

511

60

MODERATELY
CONFIDF.,'T

70

kO

NOT AT ALL
CONFIDENT

10

20

.10

"'

50

(.}

70

100

HIGHLY
CONFIDENT

For 25 minutc!l ft·ithin my he:111 rate traininJ?, :.r.onc without !rtoppine
(I

90

kll

MODERATELY
CONFIDENT

...

I (l(l
IIIGHLY
CONFIDE,'T

For 30 minutcs ft·ithin my heart rate trainine :,.one without 51oppin1?,
()

NOT AT ALL
CONFIDENT

111

20

:lO

,o

511

MODERATELY
CONFIDENT

"'

60

70

80

90

100

HIGHLY
CONFIDENT

For JS minutc5 "·ithin my heart rate training wnc "·ilhout !rtoppinJ
()

JO

NOT AT ALL
CONFIDENT

20

JO

50

611

MODERATELY
CONFIDENT

"'

70

kll

'I()

IOO

IIIGHLY
CONFIDENT

For .SO minut� n·ithin my heart rate traininl?, wnc "·ilhout Moppin,:
11

NOT AT ALL
CONFIDENT

JO

20

JO

50

MODERATELY
CONFIDENT

w

70

80

911

IOU

HIGHLY
CONFIDENT

APPENDIX E

Perceived Exertion Scale

10\o,

I
THE BORG ·� POINT SCAL� FOR RATINGS o•· PF.RCt:1vt:o F.XF.RTION, THE Rl'E
SCALE

Score

Subjective Rating

7

Vcry very light

9

Fairly light

11

Moderate

13

Somewhat hard

6
8

10
12

14
15

16

Hard

17

Very hard

19

Very very hard

18

20

Based on: Borg G ( 1985, p.26). An Introduction To Borg's R.P.E. Scale.
Michigan. Mouvement Publications

APPENDIX F

Instructions For Estimating Perceived Exertion

Appendix F
A standard set of instructions based on those suggested by Borg (1 985) was
used to guide subjects as to how to evaluate feelings of strain during exercise.
Subjects were advised that an RPE of six represented minimal work as might be
experienced when sitting quietly prior to exercise. An RPE of 8-9 represented a
workload similar, to perhaps, slow walking

10-12 would represent an effort

equivalent to a brisk walk or a light jog. 1 3-15 represented a level of effort
similar to, perhaps a moderate run. That is to say that although the workload
feels reasonably difficult, it can stilt be maintained for some time. 16-18 should
represent a workload that is quite hard such that it could not be maintained for
an extended period of time. 1 8-20 represent maximal effort levels (as hard as
can be imagined) that cannot be maintained for more than a very short time. It
was than explained to subjects that central RPE referred to feelings of exertion
coming from the chest ie. heart and lungs, and that 1. ,ca1 RPE referred to
feelings of exertion coming from the legs. It was stressed to participants that
they should take their time and be honest and attempt to appraise RPE as
correctly as possible.

APPENDIX G

Participant Handout I Written Consent
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INFORMED CONSENT FOR VOLl/NTAllY l'AltTICll'ATION IN:
A RESEARCH STUDY EXAMINING THE ROI .I: 011 Sl:LF-EFFICACY AND
PERCEIVED EXERTION DURING EXlcRCISI: AT VARYING INTENSITU:S
FOR PF.OPI.E OVER FIFTY YlcARS OF AGE.
Introduction
Participation in regular exercise has been cited as an important pursuit for
maintaining health and physical function across the lifespan (Palmore, 1970). A physically
active lifestyle has the potential to maintain and promote health, prevent disease (Blair,
Paffenbarger, Clark, Cooper & Gibbons, 1989) and maintain one's independence well into
old age (Greendale, Barrett-Connor, Edelstein, Ingles & Haile, 1995).

Unfortunately

people over SO years of age over represented in that section of the total population which
does not engage in sufficient exercise on a regular basis (Owen & Bauman, 1992).
Therefore exploring methods of encouraging people to maintai n an active lifestyle
represents important research.

Subjective ratings of perceived exertion is a subjective measure of exercise
intensity based on feelings of strain on the part of the subject. The concept of measuri ng
feelings of exertion has recently been applied to exercise settings in the wider community.
Self-efficacy has been defined as ''peoples beliefs about thei r abilities to exercise control
over events which affect their lives" (Bandura, 1977). Self-efficacy has been posited as a
particularly important influence on the success or failure of inital attempts to incorporate

•

levels of Self-efficacy coupled with heightened perception of' effort during acute bouts of
exercise might ultimately discourage exercise participation.

J-lowcvcr this suggestion

remains largely unresolved to a lack of research studies which have examined the
relationship between these factors.

Purposes of the study
The purpose of this study was to study the relationship between Self-efficacy and
persceived exertion during various types and intensities of exercie.

Procedures
Participants will be asked- co perform a 20 minute exercise session consisting of
either walking around an indoor track or cycling on an exercise cycle at moderate exercise
intensities. A variety of physiological and psychological responses will be measured prior
to, during , and after completion of the exercise session.

Time requirements
Participation in the study will require approximately one hour to complete. Times
will be arranged to suit the participant.
Possible benefits of participation in the study
The development of safe, simple and appropriate methods of prescribing and
monitoring exercise intensity is important for encouraging healthy exercise habits both for
individuals and groups within the community.

I

1:t11irs
The highest ethical standards will be maintained throughout the course of the

study. In order to maintain the confidentiality each participant will be assigned a number
which will be used in place of their name throughout the course of the study. In addition
the study has the approval of the Edith Cowan ethics committee.

Withdrawal from the study
Any person who chooses to participate in the study is free to withdraw from the

study at any time and for any reason. There is no obligation to continue and no penalty

whatsoever for withdrawal.

Questions
Any questions regarding any of the issues or procedures disc�ssed in this handout

can be directed i n the first instance to:
Keith Scotson

Student Researcher

Tel: 9438 2823

Dr. Paul Sacco

Principal Researcher

Tel: 9400 5642

\

\
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The

•

INFORMED CONSENT
1.. ..... .. . --- .. .

Have read the information supplied in this handout and have

had any questions regarding my involvement in the study answered to my satisfaction. I
agree lo participate in the study on the understanding that I may withdraw at any time
without penalty of any kind
In addition I agree that any research data gathered throughout the course of the study may
be published provided my anonymity is assured.
Date
Participant
Date
Researcher

INSTRUCTIONS FOR PARTICIPANTS
'

Your participation in this study is greatly appreciated. The results obtained during
the 'study can be affected by certain factors and so it would be greatly appreciated

if you would follow some simple guidelines in the days leading up to the testing

sessions.

LI. Try to consume as close to your "normal" diet in the two days prior to a testing
day as possible.

•

2/. Try to avoid moderate to heavy exercise in the two days prior to a testing day.
3/. Try to avoid excessive alcohol intake the day prior to a testing day.
4/. Please inform the researcher prior t o testing if any of the above criteria were not
met.

''

r

,,•,

Again, thankyou for your participation in this study. By following the guidelines
explained on this page results obtained during the study will have greater validity

and will ensure that your time contribution provides valuable data.

,·

